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A BIOLOGICAL IONIZATION CHAMBER? 


By FRANCIS CARTER WOOD, M.D., NEw York 


N the last ten years there have been 
fifty-nine articles in Strahlentherapie 
and the Fortschritte concerning the 
| measurement of the dosage of X-ray. The 
~ number hints admirably at the difficulties 
of the problem. The use of Sabouraud 
pastilles and of the Kienbock photographic 
method have been abandoned in deep ther- 
apy, though still employed as giving approx- 
imate dosages suitable for dermatologic 
therapy but not accurate enough for the de- 
termination of the heavy dosage of highly 
filtered radiation. The selenium cell has 
many defects and has to be carefully cali- 
brated. Many varieties of ionization cham- 


a bers have been proposed, none of which is 


| wholly satisfactory for practical purposes. 
There remains only the Duane type of open 
ionization chamber, using a delicate galva- 
_ hometer as a measuring instrument, and the 
© elaboration of this type of chamber now un- 
| dergoing extensive investigation at the 
Reichsanstalt. The Duane instrument is 
simple, but the galvanometer is an expen- 
Sive instrument which cannot be handled by 
anyone without very considerable manipu- 
lative skill. The Reichsanstalt instrument 
is too cumbersome and delicate for practical 
daily use, and expensive. It is probable 
that the two machines measure a minute 
fraction of the energy of the beam of X-ray 


ee 
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which passes through them. If the effects 
of radiation are due solely to the absorbed 
energy, as every physicist must believe, and 
if the biological object is of dimension suf- 
ficiently small so that it has an absorption 
comparable to that of the column of air in 
the ionization chamber, it is probable that 
the lethal effects of such radiation should 
be parallel with the absorption measure- 
ments. In my laboratory it has been shown 
that, using two varieties of biological ma- 
terial—animal tumors and Drosophila eggs 
—the effects are parallel with the ionization 
produced in such an open ionization cham- 
ber. Experiments in my own and other lab- 
oratories, though not definitely conclusive, 
point to the fact that these chambers meas- 
ure energy, and that that energy, so meas- 
ured, is independent of the wave length. 
We can set aside the question of the dif- 
ferent sizes of quanta carried by the dif- 
ferent wave lengths of radiation and such 
degradation effects as those discovered by 
Compton, for the long waves produced ac- 
cording to Compton’s notions must have the 
same ionizing effects on the column of air as 
they do in the minute biologic ionization 
chamber—the egg of Drosophila (Fig. 1). 
The reactions are measured not by the gal- 
vanometer but by the life or death of the 
organism. What the absolute sensitivity of 
this egg is, is unimportant, except that as a 
matter of experimental convenience it is well 
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to have something which is highly sensitive 
rather than highly resistant. 

It is for this reason we have employed the 
eggs of Drosophila. As a practical ioniza- 
tion unit they cost only an infinitesimal 
amount as compared with any commercial 
ionization apparatus; they do not have to be 
calibrated, and the eggs from wild as well 
as those from homozygous strains show 
year after year exactly the same death-point 
to equal quantities of radiation. The tech- 
nic of growing the flies is simple. A few 
can be captured in warm weather by expos- 
ing a piece of banana at a window, or 
samples may be obtained from any zoologi- 
cal laboratory. If a sufficient supply of eggs 
to permit of tests being made every day are 
obtained, some six dozen pint milk bottles 
are sufficient for the necessary flies. The 
bottles are washed with hot water and 
plugged with a gauze-covered mass of cot- 
ton. Over the bottom of the bottle is poured 
half an inch of fly food made up as follows: 


Fifteen grams of powdered agar is dissolved 
by heat in 500 c.c. of water; 120 cc. of 
molasses and 105 c.c. of Karo syrup are 
added, and the whole boiled; 240 grams of 
yellow corn meal are then stirred in, and 


water added up to 1,500 cc. This quan- 
tity is sufficient for 15 bottles. 

After the mixture has solidified, four or 
five drops of a thick watery suspension of 
Fleischmann’s yeast is poured on the surface. 
This yeast is what the flies eat. It grows 
freely in the sugar mixture. A disc of filter 
paper is placed over the surface of the food 
and a run-way of dry stiff white paper 
about 415 centimeters is placed vertically 
in a bottle. The flies are transferred from 
the stock bottle to a clean one by taking out 
the cotton stopper of both bottles, putting 
the mouths together and walking toward a 
window with the bottle in which the flies 
are to go held toward the light. They then 
pass from the old bottle to the new, the 
cotton plugs are again inserted, and a fresh 
colony is thus started. After the flies have 
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sufficiently multiplied they are transferred 
to a clean dry bottle and a strip of glass 
about 3X15 centimeters is placed in the 
bottle. On this glass are put a number of 
small pieces of filter paper moistened by 
banana juice and tissue obtained by mashing 
up some pieces of banana and yeast with 
water. Flies are fond of this banana juice 
and proceed to lay their eggs on the moist- 
ened paper rather than on the dry glass, 
The glass strip is then removed, the papers 
lifted off with forceps, and placed in little 
boxes made up of celluloid obtained from 
old X-ray films. This is to prevent the eggs 
from drying. They may be exposed to ra- 
diation in these little boxes under any con- 
ditions which are desirable. The eggs, after 
exposure, are placed in a flat glass dish with 
a cover to prevent evaporation, a small 
quantity of the yeast-banana juice mixture 
being poured into the bottom of the dish 
to keep the paper moist. At the end of 
from 36 to 48 hours, depending somewhat 
on the temperature of the room, the papers 
with the eggs are placed on the stage of a 
microscope with a low power objective and 
the unhatched eggs and empty shells count- 
ed. This can be done with a squared eye- 
piece micrometer, or, if preferred, the eggs 
can be simply counted and pushed aside with 
a needle as enumerated. The empty shells 
represent the eggs which are hatched, the 
whole eggs those which have been killed. 
Elaborate counts of check series of eggs 
have shown 97 per cent to be fertile. The 
actual percentage of eggs hatching after ra- 
diation is therefore corrected by dividing 
it by 97. 

In exposing the celluloid boxes to radia- 
tion they should be supported on a thin piece 
of gauze stretched over a wooden frame. 
There is, therefore, no back-scatter. If 
they were placed on any solid substance, 
such as a board or table, back-scatter would 
add an additional amount of radiation, de- 
pending upon the material and other condi- 
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TABLE I 


ANALYSIS OF DATA TO SHOW THE AMOUNT OF VARIATION IN DOSAGE 
AS DETERMINED BY DROSOPHILA EGGS 


Continuous current 0.154 e/sec. (determined by ionization tests) 





Exposure Percentage Difference Extremes e/sec. 500 R 
alive given in 








—_—————_ 


87.0 
88.4 
89.0 
87.9 
92.6 
92.4 
87.2 
91.2 
89.1 
82.5 
83.7 

















Average —- 88.4 
Standard deviation 





63.6 
63.0 
68.0 f 
15 min. 63.2 , 135 R 
138.6 R } : " 900 sec. 
150 R 


900 sec. 











142 R 
Average — 
Standard deviation 4 | 900 sec. 





207 R 
" 1200 sec. 
170 R 
"1200 sec. 
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185 R 
Average = 
Standard deviation : 1200 sec. 





249 R 
" 1800 sec. 
208 R 

















226 R 
Average ea 
Standard deviation i 1800 sec. 
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tions, so that the increased dose could not 
easily be allowed for. 

In measuring radium, the tube of salt or 
emanation with the metal filter to be em- 
ployed is dropped into a cylinder of hard 


Fig. 1. Eggs of Drosophila 


rubber or bakelite four to six millimeters 
thick, to absorb the secondary radiation 
from the metal filter. The strips of paper 
on which the eggs have been deposited are 
wrapped about the cylinder, hence are equal- 
ly distant from the radium cylinder. The 
whole is placed in a glass jar to prevent 
evaporation. About 50 per cent of the eggs 
are killed by 180 R-units and 90 per cent 
are killed by 500 R-units. As, however, 
these eggs are minute in size, this means 
there is no portal effect. Five hundred R- 
units usually gives a threshold erythema on 
a sensitive skin through a large portal, say, 
1010 or 20X20 centimeters. But it is 
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best in testing X-ray machines to avoid scat- 
ter, because that phenomenon is to a cer- 
tain extent a function of the wave length 
as well as that of the portal. The accuracy 
of the method is very considerable. 


The scale in the middle of the picture is in tenth-millimeters. 


Table I gives a record of observations 
made by a machine giving a completely 
smoothed continuous current. Attention 
should be called in speaking of continuous 
current to the fact that commercial ma- 
chines using kenotrons for rectification do 
not give a completely smooth current, be- 
cause they work on 60 cycle alternations, 
and to smooth this out would require an 
enormous condenser capacity, in itself oc- 
cupying space considerably in excess of that 
required for the apparatus 
While such machines do give a considerably 
larger output of X-ray at the same milliam- 


commercial 


perage and same voltage through the tube. 
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as compared to the mechanical rectifying 
machines, they do not give as much as a 
completely smooth current which can be ob- 
tained from experimental apparatus running 
on 500 cycles with very large condenser ca- 


Roentgen Units 125 
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or 65 as compared to 46 minutes exposure, 
from a dose of 500 R-units, while the total 
number average would be 54 minutes. Thus 
the fluctuation for a single observation is 
about 8 per cent plus or minus. Such a 
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Fig. 2. 
of combining equal doses of each. The curve is the sté 
many thousands of eggs and the observations are sho 
that on Drosophila eggs two doses of different rays ha 


pacity. The oscillograph tracings from this 
experimental machine show no irregularities 
in voltage. The first series on Table I are 
observations which have been made with 10- 
minute exposure. The dose was estimated 
by an open Duane chamber and was 92.4 
R-units. The percentage of eggs hatching 
at each of the various observations is given. 
Each observation means, as a rule, from 200 
to 400 eggs counted. The average will be 
seen to be 88.4 per cent, with a variation 
of only plus or minus a little over 3 per 
cent. The maximum deviation of a single 
observation lies between 77 and 108 R-units, 
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Curve showing death rates from X-ray (crosses) and gamma rays (circles) and the results 


andard X-ray and gamma ray curve obtained from 
wn to fall very closely on this curve, thus proving 
ve the same effect as double the dose with either. 


single observation, therefore, should not be 
used in calibrating a machine. But it will 
be noticed that these numbers are obtained 
from a short exposure which places the ob- 
servations on the upper part of a curve 
shown in Figure 2. Here a very small dif- 
ference in the percentage of eggs killed is a 
large difference in R-units. As we approach 
the central portion of the curve where 50 
per cent of the eggs are killed, the difference 
becomes less, and without going into details 
the fluctuations of single observations lie 
between 55 and 50 minutes for 500 R-units, 
a difference of only 5 per cent plus or minus. 
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TABLE II 


Mechanical rectification 0.154 e/sec. (determined by ionization tests) 





Exposure 


Percentage 
alive 


Difference 


Extremes 


e/sec. 


500 R 


given in 








83.0 
85.9 
83.4 
83.8 
81.5 





—0.2 
+2.7 
+0.2 
+0.6 


H 


100 R 
, 600 sec. 


111 R 


L. ———— 
600 sec. 


0.167 


50 





Average 
Standard deviation 


83.2 





107 R 
600 sec. 











196 R 


1200 sec. 
175 R 
H. ———— 

1200 sec. 





Average 
Standard deviation 





185 R 
1200 sec. 














Mechanical rectification 0.154 e/sec. (determined by ionization tests) 


TABLE III 





Exposure 


Percentage 
alive 


Difference 


Extremes 


e/sec. 


500 R 
given in 





78.2 
78.2 
87.3 
89.1 
87.4 





—3.0 
—3.0 
+6.1 
+79 
+6.2 


119 R 


L, ———— 
600 sec. 


H 


90 R 
" 600 sec. 


0.198 


42 min. 





Average P 
Standard deviation 


81.2 


112 R 
600 sec. 








55.1 
53.9 
51.5 
51.5 
53.1 





167 R 


H. ———— 
1200 sec. 


i. 


176 R 
1200 sec. 








Average 
Standard deviation 


52.3 





175 R 
1200 sec. 
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The average dosage was 53 minutes for 500 
R-units, so that the plus or minus fluctua- 
tions are only about two and a half minutes. 
That is, with such an egg experiment, a 
machine can be calibrated within 2.5 per 
cent plus or minus. This is much closer 
than an erythema and is just about as close 
as can be estimated by an ionization cham- 
ber without elaborate precautions. 

The remainder of Table II shows similar 
observations, fluctuations being a little larger 
as we approach the higher death rates or 
the lower portion of the curve, so that in 
accurate machine testing a preliminary run 
should be made to find out about the 50 per 
cent point, or a considerable series of eggs 
exposed at times estimated as one-third to 
one-half a skin erythema. With a com- 
mercial machine using mechanical rectifica- 
tion, variations similar to those with a con- 
tinuous current are seen, but they are also 
within the limits of variability of the skin 
erythema. The maximum deviation shown 
in Tables II and III will be seen in 
one case to be 46 and 57 minutes for 500 
R-units, in another 42 and 55, and in still 
another 57 and 60. The latter observation, 
which is the most consistent, was obtained 
about the 50 per cent point. The machines 
on which this test has been made are not 
subject to excessive line surges and the 
filament current is controlled by Rieber sta- 
bilizers. There were no changes during 
these tests in the position of the resistance 
buttons or the autotransformer control, so 
that no doubt they were running as smooth- 
ly as any machine of this type will. 

After alterations in the position of the 
rectifying disc, marked changes were noted, 
as has long been known, and after a recent 
re-wiring of the overhead connections an 
extraordinary increase in the output was ob- 
served, the amount of X-ray energy emitted 
being nearly twice that given by the ma- 
chines before the wiring was done. The 
tubes were not changed and the control 
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settings were all kept the same, but the 
voltage on the voltmeter across the primary 
of the transformer was about 10 per cent 
higher than before, and a number of pa- 
tients received sharp erythemas. This led 
to testing the machines with Drosophila 
eggs, and a complete readjustment of the 
standard dosage was found to be necessary. 

I think sufficient evidence has been 
brought forward to show that these small 
biological ionization chambers are useful in 
machine-testing. They, likewise, have per- 
mitted a variety of investigations which 
have been conducted in the past few years 
by Dr. Charles Packard in my laboratory. 
It was there first conclusively shown that 
with equal quantities of X-ray energy, meas- 
ured with an open ionization chamber, the 
lethal effects were independent of the wave 
length. 

The accuracy of these tests as compared 
with skin erythemas is evident when we re- 
alize that in some of these experiments 
twenty or thirty thousand eggs were 
counted. Each egg is equivalent to an ery- 
thema test, so that in a relatively short 
time a series of observations can be made 
which are statistically much sounder than 
those which can be obtained by a few skin 
erythemas, and the estimation of the effects 
is much easier, because every one acknowl- 
edges that it is difficult to judge the quality 
or the amount of an erythema. If we fall 
back on what may be called a “threshold 
erythema,” even this is difficult to evaluate. 
With the flies’ eggs the determining point is 
that the eggs either hatch or they do not, 
and an enormous series of observations can 
be obtained, the statistical accuracy of which 
is reflected in the small percentage of varia- 
tions, as shown in Table I. 

Unfortunately, it is impossible to measure 
radium in terms of roentgen units with the 
type of ionization chamber now in use, so 
that an accurate ionization comparison be- 
tween radium and X-ray cannot be made. 
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Rather than assume that what is true of 
X-ray at a wave length of 0.6 A. and at a 
wave length of 0.2 A., is necessarily true of 
a wave length 0.01 A., as has been done by 
certain makers of ionization chambers, it 
would appear to be safer to use these bio- 
logical ionization chambers and test the re- 
sults. When this was done it was found 
that the observations made upon radium 
could be exactly superimposed upon those 
made by X-rays of various wave lengths. 
The times of exposure vary enormously. 
To give 500 R-units with X-rays is a mat- 
ter only of minutes, but to do it with 60 
milligrams of highly filtered radium at a 
distance of six or seven millimeters may 
require eight hours. Nevertheless, as the 
curves show, the observed data superimpose, 
hence the laws governing the killing of flies’ 
eggs with X-ray and radium are the same. 
Whether the erythema produced by equal 
amounts of unfiltered or long wave lengths 
of X-ray is the same as that produced by 
highly filtered gamma rays is another ques- 
tion yet unsettled, which may be left to the 
practitioner of radiotherapy. But the dem- 
onstration shows that the laws governing the 
killing of an individual cancer cell anywhere 
in the body either by X-ray or radium are 
the same. 

The Drosophila eggs lent themselves to 


another interesting experiment, and that was’ 


to prove that the scatter and portal laws, 
as worked out on phantoms by ionization 
methods, were biologically correct. It was 
easy to check in a few weeks’ work all of 
the charts which have been published as to 
back-scatter with different wave lengths of 
X-ray and different portals, and it would be 
equally easy to show depth doses. This 
problem is now under investigation. It is 
possible, from the Compton effect, that 


equivalent amounts of long wave lengths 
and short wave lengths of X-ray may not 
be equally effective after passing through 


materials of low atomic weight. As the 
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eggs are killed, independent of wave length, 
this point can easily be settled. 

Still another problem of radiation has 
been investigated. It has recently been said 
that the combination of gamma and roent. 
gen rays, giving half a dose of each, te. 
quires a larger sum of radiation to produce 
an erythema than either alone. 

Figure 2 and Table IV will show that in 
the case of flies’ eggs two and two still equal 
four. In other words, a 50 per cent dose of 
gamma rays and a 50 per cent dose of 
X-rays make a 100 per cent lethal dose on 
the eggs of Drosophila. 

Some other explanation, therefore, must 
be found for this curious variation in ery- 
thema doses, that is, if an erythema dose is 
a direct and quantitative response to some 
destructive effect on the epidermis and the 
neurovascular mechanism of the corium. If 
the clinical fact be true, it is a very impor- 
tant one, because it enables us to increase 
the clinical amount of radiation adminis- 
tered and still keep within legal limits, and, 
in consequence, the destruction of the tumor 
cells will be greatly enhanced by a combina- 
tion that permits of higher dosage. But 
that a mixture of two types of radiation is 
more effective than either alone upon the 
cell itself as an individual organism, I very 
much doubt. 

Finally, the use of this extremely con- 
venient and easily obtainable biological ma- 
terial might be suggested as a means of 
calibrating in roentgen units, the present 
greatest need of the radiologist. It consti- 
tutes a simple and rugged ionization chamber 
which can be used by a person not a pro- 
fessor of physics—an apparatus whose price 
will be within the financial limits of the or- 
dinary practitioner of radiotherapy. That 
is the great desideratum at the present time. 
It is necessary, still, to rely upon some rule- 
of-thumb method to determine erythema 
doses, and one is hopelessly in the dark as 
to the output of X-ray machines after re 
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TABLE IV 


Test of biological effect of approximately equal doses of X-ray and the gamma rays 
of radium. Note that a correction is made in computing the percentage alive for the pres- 


ence of 3 per cent of non-fertile eggs. 





X-ray only 


Radium only 


X-ray and radium 





125 R-units 


3700 mg. element minutes 





Alive Percentage | Alive Dead | Percentage | Alive 


alive 


Dead | Percentage 
alive alive 








114 56 69.1 124 


71.7 273 709 28.5 





Expected 





Expected from 75.0 
standard chart 


Expected 33.0 


75.0 | 











180 R-units 


5300 mg. element minutes 


X-ray and radium 





78 


17.7 





18.0 





15.2 





























Expected 








pairs have been made upon them or when- 
ever a new Coolidge tube replaces the old. 
Instrument-makers are prepared to furnish 
at a reasonable figure sensitive and accurate 
galvanometers which will stand considerable 
handling. The necessary potential can be 
obtained from the electric light circuit, or, 
if that is alternating, from a B battery or 
rectifier. Certainly the alarming increase 
of damage suits for alleged overdosage 
might be diminished if weekly checks were 
made on therapeutic apparatus. All of the 
simpler forms of ionization chambers at 
present must be corrected for wave lengths. 
This correction can be simply and accurately 
made in roentgen units by the employment 
of Drosophila eggs. 


Also, anyone using radium can determine 
the erythema dose without difficulty for a 
standard pack or other set-up of a group 
of tubes, or for any individual needle or 
tube, if necessary. Once this is obtained 
for a given amount, filter, and distance, a 
tab!e can be prepared to save the necessity 
for future calculations.. 

I do not for one moment presume to sug- 
gest that the practising radiologist should 
test his own machines with Drosophila eggs ; 
rather, that dealers in radiological supplies 
should furnish a cheap ionization chamber 
calibrated in R-units with the eggs. But any 
one who wishes to spend a week profitably 
during the summer, when professional duties 
are light, can catch a few flies and make in- 
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teresting observations on the irregularities 
of his machine and in determining surface 
and depth doses. 


CONCLUSIONS 


1. The present desideratum in radio- 
therapy is a cheap, rugged ionization ap- 
paratus which can be manipulated either by 
a physician who has not been trained in the 
use of elaborate physical apparatus, or even 
by a competent technician. 

2. Such an instrument should be cali- 
brated by the makers in R-units, and this 
can most easily be done by the use of 
Drosophila eggs. 


DISCUSSION 


Dr. H. J. UttmMann (Santa Barbara, 
Calif.): First, I wish to emphasize the 
practical value of this method. I had used 
the Solomon iontoquantimeter and had had 
my machine calibrated with a standard in- 
strument by Dr. Newell. This was made by 
the physicist at Stanford University. I had 
checked my meter readings very carefully, 
and was still a little afraid of my dose, al- 
though I had had no accidents. After visit- 
ing Dr. Wood and seeing the work of Dr. 
Packard, I immediately tried the egg meth- 
od, and found that what I called my 100 per 
cent dose was essentially the same as that 
which Dr. Wood called his sub-erythema 
dose, a dose that would kill approximately 
90 per cent of Drosophila eggs. I believe, 
however, that it would be wise, or almost a 
necessity, to have an ionization chamber un- 
der the tubes, read by a galvanometer, be- 
cause in any treatment the tube output may 
fall without a change in the meter readings. 
J found out early, while working with the 
Solomon iontoquantimeter, that 
chamber will tell whether or not the tube is 
maintaining its output at any moment dur- 
ing the treatment. The cost of such a cham- 
ber would not be over a hundred dollars. 


such 


The galvanometer costs fifty or fifty-two 


dollars. The chamber you can make your- 
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self. The charging outfit may be a B bat. 
tery eliminator which costs from eighteen ty 
twenty-five dollars, and the rest is simply 
wire connections. This is the method Used 
by Dr. Failla. 

Another important point which Dr, Woog 
did not stress is that in calibrating by this 
method the eggs must be placed on the pa- 
tient or on a paraffin block, because if yoy 
make your calibrations with the eggs in air, 
you are going to overdose your patient 
The dose that will kill these eggs is the ery- 
thema or sub-erythema dose, and there isa 
distinct back-scattering with high voltage in- 
to the skin; therefore, the reading must be 
taken on a paraffin block or on the patient, 
It is really very simple to do. You should 
read Dr. Packard’s article as to the best way 
to raise the flies. It is simple to get them; 
go down to the fruit room in your hospital 
and put a piece of old banana in an open 
milk bottle and leave it twenty-four hours 
and you will have a nice collection of both 
flies and eggs,—they multiply better than 
guinea pigs. They will not always lay when 
you want them to. One must have a reason- 


ably warm room or they will not always lay 


when wanted. 

I found important use for them in check- 
ing my new thirty milliampere outfit against 
the five. It is stated that the output is con- 
siderably less than six times the output of a 
five milliampere tube, and yet I found that 
those who had been using the thirty were 
giving the same number of milliampere min- 
utes. I found that a factor of six to one, the 
ratio between five and thirty, would kill 
the Drosophila eggs. 1 believe that this was 
due to the fact that the intensity is greater 
than one to four, and therefore the effect 1s 
greater; at least it checked so on Drosophila 
I was thankful that I had not in- 


creased my dosage. 


2757 
eggs. 


Dre. Witnetm Srenstrom§ (Minneapo- 
Dr. Wood has presented a very tr 
It is evident that the sta- 
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teresting method, 
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tistical method of measuring anything is 
good so long as large numbers are used, and 
‘f Dr. Wood’s method is applied at other 
places, you have to remember that large 
numbers have to be used and that several 
measurements should be taken. We must 
remember that this is a method of transfer- 
ring the standard dose from one place to 
another. Weare still relying upon the ioni- 
zation chamber as the fundamental instru- 
ment for standardizing the dose or for keep- 
ing the dose standardized somewhere in the 
country. Dr. Wood also evidently agrees 
upon that. The ionization chamber gives a 
more accurate value. If Drosophila eggs 
are used, we must keep in mind that there 
are certain precautions which should be 
taken. It is possible that several factors 
may influence the effect on the eggs, and I 
hope that Dr. Wood will point out if he has 
found any such factors: for instance, the 
age of the eggs—whether or not there is any 
temperature limit, or if light would influence 
the eggs. 
to use them may put them in sunlight with- 
out thinking of it. I just mention these 
points because I think we ought to be very 
careful when we use biological material for 


For example, some one starting 


measurements. 


Dr. Wood pointed out that the different 
strains of Drosophila eggs have the same 
sensitivity. 


It may very well happen that a 
strain may be found that has a different sen- 
sitivity: we can never feel absolutely sure 
about that. 
careful when we assume that the laws that 
govern the Drosophila eggs also govern hu- 
man tissues. We may make an assumption 
that that is the case, but we should be very 


Of course, we have to be very 


careful in drawing such conclusions. 

I think there are other means to measure 
doses which may be as simple and at least 
as accurate. 
methods. 


I am thinking of chemical 
Hugo Fricke has recently radi- 
ated ferrous sulphate and measured the dose 
that was necessary to change it to ferric 


sulphate. It was a rather simple method, 
though the measurement of the ferrous sul- 
phate change required some delicate instru- 
ments and some accurate work. I think that 
there are other chemical changes which 
might be measured in a much simpler way, 
and I shall refer to that in a paper I am pre- 
senting later. I agree with both Dr. Wood 
and Dr. Ullmann, that it is a very good idea 
to have a simple ionization chamber with a 
low sensitivity galvanometer in order to 
keep the dose standardized after we once 
have the standard. 


Dr. Woop (closing): Iam very glad to 
have Dr. Ullmann bring out several practi- 
cal points I did not have time to do. In an- 
swer to the queries about conditions of 
working which Dr. Stenstrom made—the 
eggs do well below forty-five to fifty F. 
If the room is very cold, some of them are 
apt to die off, and also much heat or sun- 
light will kill a certain number, so control 
checks are always done with the sets which 
are exposed. 

The question of the fertility of the eggs 
is an interesting one: the numbers which 
normally hatch are about 97 per cent as 
based on thousands of observations; so a 
small correction is made to adjust that er- 
ror. Beyond keeping the eggs slightly moist 
and avoiding excessive temperature and 
keeping the flies at room temperature, there 
are no difficulties. 

As regards the breed of flies, there are 
no differences between laboratory homo- 
Prof. Hol- 
thusen has verified our results with flies from 
Hamburg. Details about the methods of 
breeding will be found in my paper and 
need not be gone into here, but the point is 
that it is difficult for the man in the street 
to buy a simple, rugged, and correct reading 
Drosophila eggs give 


zygous strains and wild ones. 


ionization chamber. 
correct readings and can be used by the man- 
ufacturer to calibrate his chambers in bio- 
logical units. 
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T the start, your essayist is anxious 
that it be very clearly understood 
that he has never been nor is he now 

a so-called “enthusiast” over vas injection. 

Excepting the subject of ureteral stric- 
ture, there is no question of an urological as- 
pect that seems farther removed from a 
reasonable solution than that of the clini- 
cal value of medication of the seminal tract 
by injection of the vas. 

Throughout all of the literature on this 
subject, considerable side-interest is attached 
to the question of possible harm done by 
the procedure. Opinions, based upon clini- 
cal observation, are almost unanimously to 
the effect that sterility is an exceedingly 
uncommon result of the procedure. These 
clinical observations seem to be borne out 
by the weight of such experimentation as 
has been done on the subject. 

The remaining factor, that of its radio- 
logic aspects, has received surprisingly little 
attention in the general literature on the 
subject of vas injection. Belfield, in 1913 
(1), first called attention to the possibility 
of visualization of the vesicles by filling the 
cavity with some shadow-casting solution. 
Since then nearly every essay or text on 
the subject has referred to this factor, but, 
with very minor exceptions, the considera- 
tion has been that of technic of injection 
and of photography rather than of interpre- 
tation of the film itself. 

Through the courtesy of the Superintend- 
ent and Resident Staff of the Milwaukee 
County Hospital, the opportunity of study 
of a fairly large series of cases of vas in- 
jection presented itself, an opportunity of 


1Read before the North-central Branch of the American 
Urological Association at Columbus, Ohio, Nov. 2, 1928. 


which advantage has been taken. In addi. 
tion to this, unlimited X-ray facilities were 
graciously offered and numerous retakes 
were made besides the original films. Tp 
make possible the presentation of that ma 
terial, the services of the Art Department 
of Marquette University School of Medicine 
were graciously offered. 

Throughout this work, comprising a few 
over two hundred injections, study has been 
made both of the clinical results following 
the injection and of the diagnostic informa- 
tion resulting from the procedure. The ra- 
diological aspects of this study, alone, are 
herewith presented. In all cases, the pro- 
cedure consisted of open dissection and 
needle-puncture of the bared vas. In each 
instance, the solution used for injection was 
that of thymol iodide in cod liver oil, as sug- 
gested by Belfield and Rolnick (2). 

As will be evident later in this presenta- 
tion, in some instances there was little more 
to recommend the procedure than an ear- 
nest desire for knowledge regarding it. A 
series of normal vesiculograms was obtained 
by injection of the vas in cases in which it 
was exposed for some ordinary procedure, 
such as castration for tumor or operation 
for hydrocele. Another series of cases of 
acute gonorrhea complicated by epididymt- 
tis was injected, both on the involved and 
the uninvolved side. A rather large series 
of injections was done on cases of rheuma- 
tism, acute and chronic, associated with and 
apparently caused by acute or chronic semi- 
nal vesiculitis. In still another group, 1- 
jection was done where the clinical picture 
was that of long-standing or recurring gon- 
orrhea, with chronic prostatic and vesicular 
infection and, in many instances, recurring 
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epididymitis. A small series of cases of 
tuberculous epididymo-vesiculitis is in- 
cluded. 

This presentation would be incomplete 
without reference to the possible harm re- 
sulting from vas injection. In this series 
there have been occasional instances of 
















Be 4 “hack-fire” epididymitis, always, however, 
retakes mild in degree and of short duration. In 
Ss. Th the distinct majority of cases, and mn spite 
at ma. of everything that was done to obviate it, 
rtment within one to three days after injection, an 
edicine area of soreness, swelling, and induration 

developed within and around the cord at 
a few the site of puncture of the vas. This usually 
s been was of the size of a pea or small marble, 





bothered the patient but a few days, and 
after weeks or months remained only as a 
palpable node of scar tissue. Occasionally 
this area of swelling grew in size, softened, 
was opened, or opened itself, to drain a wa- 
tery matter heavily charged with the iodide 
in a flaky or precipitate-like form. 

The rather common occurrence of this 
induration at the site of puncture has 
raised the question of possible sterility fol- 
lowing the procedure. In only seventeen 
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nta- 
nore cases, where bilateral injection had been 
ear. done, was it possible to study condom speci- 
A mens collected weeks or months after injec- 
aad tion. Three of these cases had been in- 
hit jected twice; one, three times. In one of 
re, the cases, an asperma of many years had 
on been known to exist before injection. In 
of the other sixteen, sperms of normal activity 
nis and morphology were found. The possi- 
nd bility of occlusion of the vas on one or the 
es other side, could, of course, not be denied 
“6 in any of these cases. A total of thirteen 
d vasa were injected the second time in from 
- three to twenty-one weeks after the first in- 
- jection. In each instance the second punc- 
© ture was done at a site below that of the 
‘ first, and in each case the lumen at the point 
, of previous puncture was proven to be open 





and free, both by passage of a strand of 





SARGENT: THE SEMINAL VESICULOGRAM 





473 


silkworm gut and by flow of the solution. 
Similar patency was noted in the case on 
which a bilateral injection was made the 
third time. In one instance of known ste- 
rility of long standing, at the time of rein- 
jection, that segment of each cord involved 
in the first injection was resected. On se- 
rial section, perfect patency of the lumen 
was noted in each vas, though in each a 
heavy node of organized scar was seen em- 
bedding the cord. From all of this there 
has been nothing in this series of cases, more 
than the bead of dense scar so often felt at 
the site of puncture, that would indicate 
the danger of sterility following the pro- 
cedure. 

For the sake of description, that part of 
the seminal tract commonly visualized by 
the X-ray after vas injection may be di- 
vided into: (1) the vas; (2) the ampulla 
of the vas; (3) the body of the vesicle: 
(4) the neck of the vesicle, and (5) the 
ejaculatory duct. 

From 2 to 3 c.c. of solution is required to 
completely fill each seminal tract. Even the 
lesser of these amounts is usually sufficient 
to completely fill the vesicle and result in 
some overflow. The excess, of course, 
forces the weaker of the two urethral 
sphincters and regurgitates into the bladder. 
The shadow produced by the overflow has 
the value of insuring patency of the ejac- 
ulatory duct as well as complete filling of 
the vesicle. It has the disadvantage of ob- 
scuring the shadow of the vesicle unless care 
is exerted to insure the proper direction of 
the ray. With the target centered over the 
pubis, as in the first of these films, the over- 
flow shadow is liable to obscure the vesiculo- 


gram. With the target centered over the 


umbilicus, so that the ray is directed down- 
ward in the line of axis of the bony pelvis, 
the overflow shadow is seen well above the 
vesiculogram. 

If a patient is able to void immediately 
after the injection, most or all of this over- 
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In those cases 
in which general anesthesia has been given, 
or in which the patient, for any other cause, 
is unable to void for several hours after in- 
jection, considerable drainage of the vesicle 
is often found to have occurred. The vesic- 
ulogram then shows incomplete filling, and, 
therefore, poor visualization of the vesicles. 
In Figure 2, taken after voiding and five 
hours after injection, the solution, escaping 
from the vesicle, is seen filling the prostatic 
urethra, and the vesicles are seen only partly 
filled. 

To avoid the confusion of the overflow 
shadow, catheterization was done, but it was 
usually found that the heavier oil did not 
come away easily, and that remaining, espe- 
cially with the bladder collapsed, had a great 
tendency to overlay the shadow of the vesi- 
cle and render the film useless. 

The normal vesiculogram, like the normal 
pyelogram, varies to some extent in differ- 
ent men. It has certain factors, however, 
which are quite constant. The vas deferens 
is often visualized from the point of punc- 
ture, coursing up over the pubic ramus and 
down around the lateral wall of the pelvis, 
usually curling upon itself before leaving 


flow shadow is eliminated. 


the lateral pelvic wall and turning mesially, 
where it soon begins to dilate slightly and 
coil in very fine rolls to form its ampulla. 
At times small, bottle-necked, diverticulum- 
like buds are seen springing from the am- 
pulla, particularly near its union with the 
neck of the vesicle. 


r 


Fig. 1. Left: 
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The vesicle itself presents a rather com. 
plex arrangement of delicate tubule-like o; 
cellule-like cavities, having a tendency to 
converge in a central indefinite canal, which 
narrows into a short duct-like neck, prompt- 
ly joining its vas to form the ejaculatory 
duct. 

The ejaculatory duct, when seen in nor- 
mal men, appears as a fine, thread-like canal 
almost parallel with its mate, but converging 
slightly for a distance of about one-half to 
two-thirds inch, and coursing downward 
and forward to its opening into the urethra. 

Normal vesicles have a startling similar- 
ity to each other. The cellules of each vesi- 
cle simulate each other in size and type, and 
though those near the tips of the vesicles 
are at times larger than those near the neck, 
difference of consequence in their size and 
shape is not seen in normal vesicles. Though 
the cavities of the vesicle of one man may 
be larger and more capacious than those of 
another, in the individual normal vesicle 
there is a constant delicateness and fineness 
in the detail of its cavity. 

The first of these vesiculograms is beau- 
tifully normal. In the second, though the 
cellules at the tip of each vesicle are more 
capacious than those of the body, the per- 
fect symmetry of the two vesicles would 
seem to indicate them to be normal. 

It has been quite definitely established by 
the report of several observers that the so- 
lution injected by vas puncture gradually 
leaks from the vesicles, so that normally 


Target over the symphysis—overflow bladder shadow 


obscuring the vesiculogram. Right: Target over the umbilicus—overflow 
bladder shadow well above the vesiculogram. 
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they empty within two to five days. Obser- 
vations in this series verify this finding. In 
those instances, however, where definite 
pathology existed, it was not uncommon to 
find a very material lengthening in this 
emptying time. It seems altogether possible 
that this emptying time might fairly be tak- 
en as an index to the absence or presence of 
obstruction at the vesical neck or in the 
ejaculatory duct. 

The upper series of pictures in Figure 5 
are of a case of chronic, bilateral seminal 
vesiculitis, with frequently recurring acute 
gonorrheal urethritis over a period of seven 
years. Though the second film shows the 
usual partial emptying in four days, the 
third film, taken nine days later, shows a 50 
per cent retention. The lower series is 
taken of a case of chronic gonorrhea com- 
plicated not only by prostatitis and vesiculi- 
tis but by arthritis. Fifty per cent of the 
drug is seen to be retained after the first 
week, and 25 per cent of the drug still re- 


Fig. 3. Top row and bottom row 
catheterization. 


Fig. 2. Partial emptying of vesicles in five hours. 


mains after three weeks. The retention in 
each case is definitely beyond normal limits. 


In many respects Figure 6 shows the most 
remarkable vesiculogram in this series. This 


each shows a case before and after 
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Fig. 4. 


case occurred early in this work and at a 
time when different amounts of the oil were 
being injected to determine that most suit- 
able. Five c.c. was injected on the right and 
10 c.c. on the left. 
tention of each vesicle, together with the ab- 
sence of bladder overflow, it is evident that 
there is complete occlusion of each ejacula- 
tory duct. The three-week recheck shows 
much of the drug still present and traces 
could be seen on a film taken four months 


From the enormous dis- 


later. 
Occlusion of the vas is not an uncommon 


finding and seems to occur by preference at 
the coil of the vas just before leaving the 
The first of these two 
cases (Fig. 7) was one of acute left gon- 


lateral pelvic wall. 


Fig. 5. Top row: Nime-day retention. 


Normal vesicles. 


orrheal epididymitis. By forced injection, 
the vas ruptured at the point of occlusion 
(indicated by the arrow) and the solution 
extravasated down the lateral pelvic wall to 
the area marked by the letter “O.” The 
second case was one of bilateral tuberculous 
epididymitis in which both vesicles were 
palpable as contracted beaded cords. The 
right vas is occluded at the site where it 
coils before leaving the lateral pelvic wall. 
The left vesicle will be noted as a small, 
cramped cavity—a finding to be referred to 
later. 

In reviewing the vesiculograms included 
in this series, it soon became evident that 
deviations from the normal vesicular ca- 
pacity and contour consisted both of con- 


Bottom row: Three-week retention. 
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Fig. 6. 


traction and of dilatation. Furthermore, 
that in the case of dilatations, there seemed 
to be two separate and distinct general 
types of dilatation: that involving part or 
all of the vesicle itself and that involving 
the ejaculatory duct and ampulla of the vas. 

By comparing the clinical findings with 
the two types of dilatation, it seemed that in 
those cases presenting dilatations of part or 
all of the vesicle, the condition was one of 
relatively recent, subacute inflammation. 
It seems altogether likely that such dilata- 
tion represents muscular atony of the vesic- 
ular wall, the result of inflammation. 

By further comparison between the clini- 
cal history and the changes seen in the 
vesiculogram, it seems apparent that this 
atonic dilatation tends to involve the vesical 
neck when epididymitis is an outstanding 


part of the clinical picture, whereas such 


Fig. 7. 
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Occlusion of ejaculatory ducts, with three-week and four-month retention. 


dilatation, when found to involve the main 
body of the vesicle, is quite commonly asso- 
ciated with a clinical picture dominated 
largely by associated arthritic manifesta- 
tions. 

The cases presented in Figure 8 are rep- 
resentative of atonic dilatation of the vesi- 
cal neck. In these cases the clinical history 
was that of subacute gonorrheal seminal 
vesiculitis of from three to five months’ du- 
ration, and with rectal findings in which the 
vesicles were palpated as normal. As has 
been suggested, this type of atonic dilatation, 
involving more the vesical neck, seemed to 
be rather uniformly associated with epididy- 
mitis. In the first two cases there had been 
bilateral epididymitis early in the disease; 
in the third case, only on the right side. 

The cases shown in Figure 9 are repre- 
sentative of dilatation of the body of the 


Occlusion of vas deferens. 

































vesicle. In all, the clinical history was that 
of subacute or chronic gonorrheal seminal 
vesiculitis of from seven to twelve months’ 
duration, associated with chronic, low-grade, 
polyarticular arthritis. In what appeared to 
be definite contrast with the preceding 
group, these cases seemed to be unassociated 
with earlier epididymitis. Here, as before, 
the vesicles felt per rectum were either nor- 
mal or of the “‘soft distended” type. 
Dilatations involving the ampulla of the 
vas and ejaculatory ducts, but not the vesi- 
cle proper, were met with less frequently. 
Furthermore, they seemed rather uniform- 
ly associated with a clinical history of very 
long-standing chronic and recurring gonor- 
rhea, often with repeated attacks of epididy- 
mitis. The question arises as to whether 


vesiculitis associated with arthritis. 
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Fig. 8. Atonic dilatation of the neck of the vesicle, a finding commonly noted in cases of chronic 
gonorrheal vesiculitis in which epididymitis has occurred. 


this dilatation does not differ materialh 
from that previously referred to; whether, 
in fact, it is not due to actual stricture of 
the ejaculatory duct with hydrostatic dila- 
tation above, rather than muscular atony 
as suggested before. 

Both of the cases shown in Figure 10 
were of very long-standing, more or less ac- 
tive and recurring gonorrhea, with repeated 
attacks of epididymitis. In Case No. 38 
both the right ampulla and the ejaculatory 
duct are seen to be enormously dilated 
above the point where they enter the urethra. 
In Case No. 39 the ampulla is definitely di- 
lated above a point near its junction with 
the vesical neck. The extreme contraction 
of the vesicle on the involved side might 
reasonably be expected to indicate extensive 


Fig. 9. Atonic dilatation of the body of the vesicle, commonly noted in cases of chronic gonorrheal 
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Fig. 10. Sausage-like dilatation of the ampulla of the vas and (in Case 
No. 38) of the ejaculatory duct, a very long-standing process and probably 
due to true stricture of the ejaculatory duct. 


sclerosis of the vesical wall from long- 
standing inflammation, a phase about to be 
considered. 

Contraction of the vesical shadow, like 
that of dilatation, was met with in a fairly 
large percentage of these vesiculograms. 
Also, like that of dilatation, it seems to oc- 
cur in two distinct and separate ways. 

In those cases of recent acute gonorrhea 
with unilateral epididymitis, it was found 
that, by comparison, the vesicle of the in- 
volved side was considerably reduced in 
general size. This appeared so constantly 
that, from the films of all these cases, like 
the three presented in Figure 11, the side 
upon which the epididymitis had occurred 
could be told without error by this compara- 
tive diminution in size. Of these three cases, 
the acute epididymitis was on the left in 
Case No. 57, on the right in Case No. 45, 
and on the left again in Case No. 6. 

In explanation of this, the thought sug- 
gests itself that this diminution in apparent 








size of the vesicles of the involved side 
merely represents acute inflammatory swell- 
ing of the mucosa and wall of the vesicle. 
With such as the case, more or less return 
of the vesical shadow to normal upon re- 
covery of the inflammation might naturally 
be expected. 

This, in fact, does occur and is illustrated 
in Case No. 10 (Fig. 12). This particular 
patient had had subacute gonorrhea for sev- 
eral months, with a recent exacerbation 
complicated by a moderate right epididy- 
mitis together with a typical gonorrheal 
arthritis, monarticular in type, and involving 
the right hip. The left vesicle shows some 
atonic dilatation at its tip; the right presents 
the apparent diminution in cavity so con- 
sistently seen in recent epididymitis. The 
second film was taken five weeks later, after 
reinjection, and, incidentally, following a 
clinical recovery, possibly as startling as was 
observed in any of this series of cases. This 
second film presents both vesicles practically 


Fig. 11. Decrease in the size of the vesicle from acute inflammatory swelling of its walls, a finding 


constantly associated with acute gonorrheal epididymitis. 
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Fig. 12. 
Right: 


Left: Usuai findings in 


normal in appearance. It may be worth 
stating here that changes of any consequence 
in the outline of the vesicle, as revealed by 
reinjection of the vas, were met with very 
infrequently, and then, as in this case, only 
when the inflammatory process in the vesicle 
had been of comparatively short duration. 

The second type of diminution in the size 
of the vesicle seems to be that of a true 
sclerotic contraction of the vesical wall, the 
result of long-standing inflammation. 

Each of these four patients (Fig: 13) had 
had chronic, more or less active, gonorrhea, 


Fig. 13. Sclerosis 
standing inflammation. 


acute gonorrheal epididymo-vesiculitis. 


Same patient, re-injected five weeks later and after clinical recovery. 


complicated by frequently recurring attacks 
of epididymitis on either side, and lasting 
over periods varying from two to five years. 
The right vesicle in Case No. 44, and both 
vesicles in Case No. 63, present an extreme 


degree of cicatricial contraction, almost to 
the point of obliteration. Both sides in Case 
No. 58, and especially the left side in Case 
No. 109, present the same changes though 
to a lesser degree. 

As would be expected, this type of vesic- 
ulogram is always found in patients with 
long-standing chronic gonorrheal seminal 


and contraction of the vesicle resulting from long- 
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Fig. 14. 


vesiculitis, and in whom the vesicles are felt 
per rectum as small, hardened, rope-like 
cords. 

In a rather small series of cases, in which 
either epididymectomy or orchidectomy was 
being done for tuberculosis, the exposed vas 
The changes in the outline of 
the vesicle presented nothing radically dif- 
ferent from those seen in the non-tubercu- 
lous inflammatory lesions. Case No. 16 
(Fig. 14) was one.of early tuberculosis of 
the right epididymis, with normal urine and 
without change in the palpatory findings 


was injected. 


per rectum. The vesiculogram differs little, 
Case No. 17, also an 
early one, was found to have some thicken- 
ing of the left vesical wall per rectum. 
Though comparison with the opposite vesi- 


if any, from normal. 


cle cannot be made, it appears that there is 
some cramping of the vesicular cavity on 
the involved side. Case No. 43, one of 
chronic bilateral genital tuberculosis, shows 


the right vesicle generally contracted, where- 


as the left vesicle is not apparent though 
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Changes in the vesiculogram seen in genital tuberculosis. 


the vas can be seen throughout its course. 
Case No. 8, one of chronic right genital tu- 
berculosis, shows the vesicle to be nearly 
obliterated. This vesicle, as was true on both 
sides in Case No. 43, could be felt per 
rectum as a hard, contracted, beaded cord on 
the back bladder wall. 

Lowsley and Kirwin (3) have published 
a vesiculogram showing a cavity the size and 
shape of a small almond, connected with the 
seminal vesicle, and visualized by solution 
injected through the ejaculatory duct. This 
was interpreted as being an abscess of the 
seminal vesicle and the diagnosis was proved 
at operation. 

In the case shown in Figure 15, when 
the first film was taken, 
shadow about 1 cm. in diameter was seen 


a small, round 
overlying the right seminal vesicle and ap- 
parently caused by a globule of oil separated 
from the main mass producing the overflow 
shadow. The second film, taken after void- 
ing, though showing the overflow shadow 
to be completely gone, still presents the 
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Fig. 15. 


Fig. 16. 


rounded shadow. Stereoscopic films proved 
this in close apposition and apparently con- 
nected with the cavity of the right seminal 
vesicle. The case was one of chronic, bi- 
lateral epididymitis, suspected of being tu- 
berculous. Whether this shadow was that 
of an abscess communicating with the sem- 
inal vesicle was never proven. 
closely simulates the picture of proven ab- 
scess of the vesicle referred to above. 


It, however, 


It was not surprising in this series to 
meet with anatomical anomalies. 

Case No. 81 (Fig. 16) shows the right 
vas deferens and ampulla carried over to 
the extreme left of the pelvis in company 
with the normally placed left vas. Cases 
No. 7 and No. 1 present the not uncommon 
finding of duplication of the vesicle. 


SUMMARY 


A series of vesiculograms, visualizing a 
few over two hundred seminal vesicles, have 
been reviewed and compared with the clini- 
cal findings. This includes normals as well 


as cases of acute and chronic gonorrheal 


Abscess of the seminal vesicle (before and after voiding). 


Anatomical anomalies visualized by vas injection. 


vesiculitis, chronic non-gonorrheal vesiculi- 
tis, and tuberculous vesiculitis. 

The vesiculogram is constant and does not 
vary from a characteristic normal in normal 
men, nor does it vary from time to time 
in the same individual so long as the condi- 
tion of the vesicle remains the same. 

Dilatation of the seminal vesicle, in part 
or in whole, occurs commonly in cases of 
chronic vesiculitis of several months’ dura- 
tion. This dilatation is thought to be atonic 
in nature and is not permanent if the inflam- 
mation subsides. 

Dilatation of the ampulla of the vas or of 


the ejaculatory duct occurs, the result of 


organic stricture, and, when present to any 
degree, remains permanently. 

Diminution in the cavity of the vesicle is 
a constant finding in acute gonorrheal epi- 
didymo-vesiculitis, and is thought to be due 
to inflammatory swelling of the vesical wall. 
This change is temporary and disappears 
with recovery from the disease. 

Contraction of the wall of the vesicle, 
with extreme decrease in the cavity, even 
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to the point of obliteration, occurs as the 
restilt of long-standing inflammation. This 
change in the vesiculogram is seen in chronic 
yesiculitis, either of gonorrheal or tubercu- 


Jous origin. 
The vesiculogram reveals abscess of the 


seminal vesicle, when present, and communi- 
cation with its cavity. 
Obstructions of the seminal tract, as well 


as anomalies of the vas and seminal vesicle, 
are revealed in the vesiculogram. 
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THE SPHINCTERS OF THE COLON 
By R. BALLI, 


Professor of Radiology, Royal University of Pavia, Italy 


NATOMISTS generally describe but 
two sphincters in the colon: the ileo- 
colic, which I would call the sphinc- 

ter of Varolius, and the internal sphincter 
below the rectal ampulla. It is true there are 
references in Quain, Huntington, Tillaux, 
Rose, Barles and Beirne to muscular thick- 
enings in the colonic wall, but, in general, 
anatomists have ascribed no particular im- 
portance to these, and have not dignified 
them by calling them sphincters. 

The anatomic researches of Rutherford 
on the so-called ileocolic valve of Varolius 
have demonstrated that this valve has a 
characteristic structure; namely, that it is 








Fig. 1. Diagram illustrating the location of the 
different sphincters: (a) sphincter of Varolius; (b) 
sphincter of Busi; (c) sphincter of Hirsch; (d) 
sphincter of Cannon; (e) sphincter of Payr; (f) 
sphincter of Balli; (g) accessory sphincter of Mou- 
tier (Rossi); (1) sphincter of Moutier. 
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more than a valve with the simple function 
of passively regulating the passage of the 
intestinal contents and checking the back. 
flow, but that it is to be considered a com. 
plex, active, regulating mechanism. 


RADIOLOGY 


The radiologic viewpoint may be de. 
scribed briefly (Fig. 1), as follows: 

(a) Lleocolic sphincter of Varolius (Fig. 
2). The credit for having accurately studied 
this sphincter goes to an Italian radiologist, 
3usi, and his school. “The terminal end of 
the ileum,” he says, “directed more or less 
obliquely from below upward toward the 
large intestine, opens into it at an angle 
more or less acute. Just where it passes 
into the large intestine, there is a rounded 
ampullaform dilation, one to two centime- 
ters in diameter, which is divided from the 
rest of the ileum by two opposing incisure. 
It terminates in the large intestine, as a tri- 


angular shadow with a more or less sharp 
This shadow, which lies almost per- 
pendicular to the longitudinal axis of the 
large intestine, represents the space contained 


apex.” 


in the so-called ileocolic valve. Its apex 
corresponds to the central orifice of a mam- 
millary eminence protruding into the large 
intestine. The dimensions of this shadow 
vary in the same subject at different times 
during the examination, and it assumes 
characteristic contours in pathological cases. 
Radiographically, the central orifice of the 
mammillary eminence must be interpreted 
as being open when the triangular or oval 
image spreads out, or blends with that of 
the large intestine, and closed when the apex 
of the shadow is faint but sharp. The con- 
tour corresponds to “a bird’s beak forma- 
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tion,” in Busi’s apt expression. Fluoroscop- 
ically, especially in left lateral decubitus, 
cylindrical fragments are passed from the 
ileum into the large intestine, through peri- 
staltic action of the terminal end of the 


ite | 


Fig. 2. The sphincter of 
Varolius in contraction. 


ileum. The entry into the cecum may, how- 
ever, cease entirely, even if the terminal il- 
eum be full and in active peristalsis. All 
this corroborates the presence of an ileocolic 
sphincter exercising active control. Busi 
thinks, and I agree with him, that the func- 
tion of the sphincter of Varolius can be 
aided, modified, and sometimes supplanted 
by the contraction of other contiguous parts 
of the cecum, especially by a sphincter which 
he thinks he has isolated, and by the termi- 
nal ileum. 

(b) Sphincter of Busi, or colicocecal 
sphincter (Fig. 3), is described, from the ra- 
diologic point of view, as a sphincter be- 
tween the cecum and the ascending colon be- 
low the ileocecal orifice, which gives the im- 
pression that the cecum seems divided from 
the ascending colon by an incisura or by a 
circular deep sulcus, and in some cases “it 
seems as if attached to the ascending colon 


by a slender stem, like an apple on its 
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branch.” According to Busi, the colicocecal 
sphincter does not usually go into contrac- 
tion immediately upon arrival of ingested 
food in the large intestine, but only some 
time afterwards, demonstrating its anatomic 


Fig. 3. Spasm of the 
sphincter of Busi in a case 
of appendicitis. 


independence of the ileocolic sphincter. For 
some time it may be visualized, but it soon 
relaxes to make room for another sphincter 
situated in the ascending colon—the sphinc- 


ter of Hirsch. In cases of dilation of the 
cecum, I have seen what appears to be a 
spastic area at this site. Busi has also dem- 
onstrated this in cases with Jackson’s mem- 
brane and in cases of appendicitis. 

It is not uncommon to find in the cecum 
contemporaneously with the sphincter of 
Busi, and in relation to its lower border, an 
incisura which Montanari thinks represents 
the contraction of a tenia (the anterior). 
This, as Busi has noted, may extend to the 
cecum and ascending colon as a more or less 
transparent band, longitudinally disposed 
and showing through the haustra. I believe 
that the action of the sphincter of Busi and 
of this small band are important in the 
progress of content passing from the cecum 
to the colon. 
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(c) The sphincter of Hirsch (Fig. 4). 
We come across this sphincter regularly in 
the proximal segment of the ascending 


colon, namely, above the cecum. This 


sphincter, which has been the object of dili- 


= 


ke 
Fig. 4. Spasm of the sphincter of 


Hirsch in a case of appendicitis with 
extensive adnexal adhesions. 


gent and detailed study by Hirsch, is called 
by the author “cecocolic.” I prefer using 
the name “‘cecocolic” for the sphincter of 
3usi. Sometimes it may be found near the 
hepatic flexure, and it may assume the shape 
of a sphincteric tract (Montanari). Busi, in 
several cases of filling the colon with enema, 
after evacuation of the enema, has noted 
that the whole large intestine empties into 
the sphincter of Hirsch. Proximal to this 
point the cecum and ascending colon remain 
well filled. 

According to Hirsch, the cecocolic seg- 
ment shows an active retention of the in- 
testinal contents until the cecal digestion and 


He thinks 


that the contraction and relaxation of this 


the reabsorption are complete. 


portion of the intestine, analogously to what 
happens in the opening and closing of the 
pylorus, is regulated by chemical action. 

Spasm of the sphincter of Hirsch has been 
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noted in appendicular lesions (George and 
Leonard, Dohner, Gottheiner and others) 
Hirsch has found it in cases of ulcerative 
tuberculosis of the ileum, of adhesions of the 
ileum, of colitis, of Jackson’s membrane of 


Spasm of the sphincter of 
a case of aorto-mesocolic 


Fig. 5. 
Cannon in 
stenosis. 


the ascending colon, in cases of tumor of 
the have found such 
spasm in a case of ileocecal tuberculoma and 


duodenum, etc. [| 


in a case Of appendicitis and right adnexal 
adhesions, besides appendicular lesions. If 
the spasm is persistent, there is stasis and 
dilation of the cecum similar to that pro- 
duced by an infiltrative process of the as- 
cending colon. 

(d) Sphincter of Cannon (Figs. 5, 6, 7, 
and &). Cannon, in 1902, and Bohm, later, 
have shown the presence of a sphincter in 
the transverse colon about the junction of 
the first and third portions, or, in other 
words, between the proximal part of the 
colon and the distal part. It extends over 
an area of about a centimeter, and is usually 
distinct. In the normal state of tonic con- 
traction it becomes visible as a sudden nar- 
rowing of the haustral formations. 

Even in the same individual, the sphincter 
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of Cannon may vary in its position, either 
to the right or to the left, due, according to 
Busi, “to the state of relaxation or con- 
traction of the small bands.” But the in- 
teraction between the superior and inferior 


Fig. 6. Spasm of the sphincter of Cannon in 
a case of cholelithiasis. 


mesenteric plexuses and their variable dis- 
tribution in the transverse colon may ac- 
count for this. I have found the spasm of 
the sphincter either isolated or associated 
with the sphincter of Hirsch in some cases 
of cholecystitis, in functional stenosis of the 
third portion of the duodenum, constipation, 
appendicitis with adnexal adhesions, and in 
digestive vagotonia. 

(e) Sphincter of Payr and Strauss (Fig. 
9). The contracture described by Payr and 
Strauss is situated at the left flexure of the 
colon. I have found spasm of this area 
ina case of mega- and dolichocolon. 

(f) Sphincter of colon-sigmoideo (Fig. 
10). The colosigmoidal sphincter demon- 
strated by me is produced by a tonic or 
spastic contraction of the colon at its junc- 
tion with the sigmoid. I have met the spasm 
of this sphincter in cases of constipation 
(Fig. 13). 

(g) Sphincter of Moutier (Fig. 11). 
Moutier has described a sphincter in the 
terminal colon, or, to be more exact, between 
the sigmoid and the rectum. This sphincter, 


I believe, corresponds anatomically to the 
one mentioned by Beirne as being located at 
the level of the third sacral vertebra. I have 
observed the spasm of this sphincter in cases 


of constipation. Rossi has described an ad- 


Fig. 7. Spasm of the sphincters of Cannon 
and Hirsch in a case of habitual constipation. 


ditional spastic area observed in cases of 
habitual constipation in the adult, but par- 
ticularly in the child, at the level of the mid- 
dle portion of the sigmoid. 


SURGICAL ASPECT 


Considerable light is thrown on the com- 
plicated mechanism of habitual constipa- 
tion by the X-ray examination. This dis- 
closes the modifications in peristalsis and 
tone and the disco-ordinated action of the 
sphincters which modify and alter the nor- 
mal action of the colon. The sphincters are 
the points of commencement of peristaltic 
and antiperistaltic waves. 

The antiperistaltic movements produce 
retrograde transportation of the colonic 
contents. This retrograde movement is 
sometimes slow, sometimes rapid. This 
back-flow may have its starting point at 
Cannon’s sphincter, or from the sphincter 
of Hirsch, or from the sigmoid. In these 
retrograde movements, true antiperistaltic 
waves may flow from Cannon’s sphincter to 
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the cecum, or from the sigmoid to the 
Hirsch sphincter. The above mentioned 


facts are not unknown in surgical practice. 
Hartmann, during an operation of ileosig- 
moidostomy on a patient with a fistula of the 


Fig. 8. Spasm of the sphincters 
of Hirsch and Cannon. 


ascending colon, saw the formed fecal mass 
regurgitate through the fistula, whereas fe- 
ces excreted from the natural anus were 
liquid. Croves and Hall, in two cases of 
ileosigmoidostomy, were obliged, fifteen 
months after, to intervene with a right hemi- 
colectomy because the feces, by a retrograde 
ascension through the excluded anus, lost 
the liquid part by absorption and formed 
stercoraceous concretions of hard consis- 
tency and sometimes in great quantity in the 
excluded segments. Similar cases are re- 
ported by F. De-Quervainda, A. Lane, Stier- 
lin, Gietz, Beck, Mattioli, Korte, Pieri, Pazzi 
and others. 

This antiperistaltic reflex following ileo- 
sigmoidostomy is thus associated with the 
existence and function of the sigmorectal 
sphincters below the anastomotic mouth, and 
with the presence above of an empty colon 
deprived of normal activity for want of 
physiologic stimulus (Rossi). 


RADIOLOGY 


Lane ascribed importance, not always con. 
firmed, to the efficiency of his mesocolopic 
contractile ligament in checking, partially a 
least, such phenomena. But no author mep. 
tions any opposing resistance of muscular 


Fig. 9. Spasm of the sphincter of 
Payr in a case of colicocolon (after 
administration of barium enema). 
The spasm is slightly below the angle. 


action by the colon. The question now 
arises, in reference to these phenomena—for 
instance, in an ileosigmoidostomy—whether 
they constitute a contra-indication to this 
operation—a constant danger or at least an 
inconvenience. 

Mattioli insists that the preference be 
given, in suitable cases, to the operation of 
ileotransversostomy. His reason is not fear 
of the activity of these contractile zones, but 
that ileotransversostomy is immune from 
the post-operative complications which fol- 
low unilateral exclusion of the whole large 
intestine (colon). In diarrheal flatulence, 
the feces, passing directly from the ileum 
into the transverse colon, find themselves in 
a segment of colon where the function of 
the reabsorption of liquids predominates, 
whereas the physiologic peristalsis provoked 
by the feces themselves opposes successfully 
the damage of antiperistalsis. 
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To some surgeons the existence of these 
retrograde movements, which may be elim- 
inated by operation, have a great impor- 


tance. In the opinion of others the con- 


tractile zones of the colon do not possess 


Fig. 10. Spasm of the colon-sigmoidal 
sphincter in a case of habitual constipation. 


such definite, constant, and distinct functions 
as to overrule any projected operative pro- 
cedure. There is, however, no justification 
for underestimating their importance in the 
normal functioning of the colon. Our 
studies tend to confirm in this regard the 
common processes of adaptation to the pro- 
found modifications produced by surgery in 
various parts of the gastro-intestinal tract, 
by which a compensatory system is estab- 
lished so as to permit the reassumption of 
function, not identical, but at least approx- 
imating the normal physiological régime. 

In this regard both Chiarolanza’s studies 
on the histologic changes in the excluded 
colon and the radiologic work of Spangaro 
on his own cases, operated on for total 
colectomy, are particularly important. The 
authors show that the terminal part of 
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the ileum, in these cases, increases in diam- 
eter and that motor functions are assumed 
similar to those observed in the normal 
colon. It is analogous to the perfect func- 
tional adaptation which one observes in the 


Fig. 11. Spasm of the sphincter of 
Moutier in a case of habitual consti- 
pation. 


great majority of the cases operated on for 
ileocecal resection or pyloric resection, by 
entero-anastomosis and gastro-entero-anas- 
tomosis. 

Having considered the sphincters of the 
colon from the anatomic, radiologic, and 
clinical points of view, we will now discuss 
the essential nature of the sphincters. Have 
these sphincters, thus radiologically demon- 
strable, any anatomic substrata? Does the 
colon at the points where the sphincters have 
been described, have a structure identical 
with parts of the colon without sphincters? 
These researches were made on the colons of 
feti, newborn infants, and adults. 


HISTOLOGY 


1. Sphincter of Varolius (Fig. 12). 
According to the majority of anatomists, 
this sphincter, seen from the ileum, presents 
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ileo- 
cecal area in a six-month fetus, to 
demonstrate the sphincter of Varo- 
lius. 


Fig. 12. Anterior view of 


something like a cuneiform cavity which re- 
tracts together towards the colon. Seen 
from the side of the large intestine it looks 
like an oblong protuberance composed of 
two lips, folds, or valves, which extend for- 
wards and backwards forming the frenula 
valvulze or retinacula. This valve is con- 
sidered as the result of a partial insertion of 
the ileum into the colon. The serous tunic 
and the longitudinal layer of the muscular 
tunic are absent. Besides, Toldt believed he 
had proven that this invagination included 
the deep layer of the longitudinal fibers of 
the ileum and the colon. 

These anatomic conceptions have been 
completely modified by Rutherford. He, 
in 1914, proved by anatomic studies of 
animals killed suddenly and on human 
corpses a few hours after death, that the 
ileocecal valve in this fresh state has an ap- 
pearance quite different from that described 
by the anatomists. Besides, the valve pre- 
sents itself as a spherical eminence with a 
diameter of 1.8 cm., smooth and shining, 
which contracts into the colon from % to 1 
cm. with blunt cavity and perforated in its 
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center by an orifice of varying shape either 
directed transversely with lobulated lips o 
concave downwards, or circular or like q 
star. Neither the two valves nor the cor. 
relative frenula exist. Such arrangements 
were noted by Rutherford also in the living 
body in 1905 in a case of cecal fistula. 

The anatomic structure of the mammillary 
eminence, according to the author ( Fig. 13), 
consists of two layers of circular and longi- 
tudinal fibers which are peculiar to the ileum 
and which penetrate the cecum, and a layer 
of circular fibers. These form a powerful 
muscular sphincter. Externally overlying 
these is a third layer of circular fibers; that 
is the muscular circular layer of the mam- 
millary eminence. At the apex (top) of the 
valvule the three mentioned circular layers 
come together, forming a common layer of 
circular fibers. 

My researches not only confirm histolog- 
ically those of Rutherford, but add details, 
which, according to my opinion, are very 
valuable from the physiologic point of 
view. Indeed, from the innermost layer of 
the terminal ileum, longitudinal fibers ra- 
diate, terminating in the circular layer 
of the mammillary eminence. There are 
muscular fibers running obliquely—almost 
ring-like; there are other fibers, also in ob- 
lique direction, which part from the inner- 
most layer of the longitudinal fibers of the 
colon and terminate in the circular layer of 
the ascending colon, in the cecum, and also 
in the circular layer of the mammillary 
eminence. 

From these observations it is logical to 
deduce that the function of the last part of 
the ileum is not only dominated by circular 
fibers, as Rutherford asserts, but also by 
oblique fibers coming from the ileum as well 


as from the large intestine. These fibers 


should, it seems to me, begin to function 
after the relaxation of the circular fibers of 
the sphincter, and the content would be 
ejected through the sphincters not only be- 
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Fig. 13. Diagrammatic drawing demonstrating the 
sphincter of Varolius in vertical section, after Ruth- 
erford: 1 = lumen; mmm = mucous membrane of 
the mammillary eminence; cmi = circular muscu- 
lar coat of the ileum; /mi = longitudinal muscular 
coat of the ileum; /mc = longitudinal muscu- 
lar coat of the large intestine; cmc = circular 
muscular layer of the large intestine; icmv = 
internal circular muscular layer of mammillary emi- 
nence; excmv = external circular muscular layer 
of mammillary eminence; 3rd cmv = third layer 
of the circular muscular fibers of the mammillary 
eminence. This is considered as a separate layer, 
but it is probably a doubling of the external circular 
layer of the valve itself. 


cause of intestinal peristalsis, but also as a 
result of contraction of these fibers. Such 
phenomena were found by Rutherford and 
myself. The function of the valve is ex- 
actly similar to that of a sphincter like the 
pylorus, and regulates the passing of the 
chyme from ileum to cecum. 

Such a conception is confirmed by the 
anatomic studies of Luschka and of Keith 
(thickening of the muscular layer of the 
ascending colon in the cat and in man), by 
the physiologic researches of Elliot (con- 
traction of the valve after stimulation of 
the splanchnic nerves and relaxation of the 
ileum on section of the nerves), and by the 
clinical researches of Busi and Rossi in cases 
of marked dilatation of the ascending colon, 
with stasis not accompanied by insufficiency. 
The embryological studies of Beati on the 
sphincter of Varolius prove also, although 
indirectly, the important function of this 
part. 


Fig. 14. Sketch illustrating the structure of the 
sphincter of Varolius, in vertical section: (a) lumen 
of the mammillary eminence; (6) mucous membrane 
of the mammillary eminence; (c) circular muscular 
layer of the ileum; (d) longitudinal muscular layer 
of the ileum; (e) longitudinal muscular layer of 
the cecum; (f) circular muscular layer of the 
cecum; (g) circular muscular layer of the mam- 
millary eminence; (/) circular muscular layer of 
the ascending colon; (¢) oblique fibers originating 
from longitudinal fibers of the cecum and ascending 
colon, which enter the circular layer of these two 
segments, and of the mammillary eminence; (1 1’) 
oblique fibers originating in the innermost layer of 
the longitudinal fibers of the ileum, which enter the 
circular layer of the ileum and of the mammillary 
eminence. 


Before entering upon the histologic study 
of the other sphincters, I believe it neces- 
sary to refer briefly to the anatomic struc- 
ture of the colon as it is now described. The 
anatomists describe the large intestine as 
consisting of four coats: the serous, the 
muscular, the cellular, and the mucous. 

The muscular coat interests us in this par- 
ticular study. The disposition of longitudi- 
nal and circular fibers does not present spe- 
cial differences throughout the colon. 

The longitudinal fibers, united in two or 
three distinct bands (according to Lowitz 
Brites) in the cecum and colon and in the 
zone existing between bundles, produce a 
continuous stratum (layer) of longitudinal 
fibers, more or less complete. This begins 
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Fig. 15. Transverse section of 
a portion of the colon where there 
is no sphincter. 


to widen at the level of the ileopelvic colon, 
to form, in relation to the rectum, a sep- 
arate layer of fibers which occupies the 
whole intestinal periphery, thinner over the 


Fig. 18. Longitudinal section of the sphincter 
of Hirsch. 


lateral surface than over the anterior and 
posterior faces of the rectum itself. In 
the rectum, according to Laimar, some 
longitudinal fibers change their directions 
and continue with the circular fibers, and 
these circular fibers act in an analogous 
fashion with the longitudinal fibers. The 
circular fibers of the large intestine, accord- 
ing to the anatomic description, form a con- 
tinuous band which involves the whole 
circumference, and which is prolonged 
throughout the whole length. This layer of 
fibers is very thin, thinner than the longi- 


Fig. 16. Transverse section of Fig. 
the sphincter of Busi. 


17. Transverse section of 
the sphincter of Hirsch. 


tudinal fibers, and the fibers which consti- 
tute it are very pale. Also, the circular 
layers in the rectum, as well as the longi- 
tudinal fibers, have an arrangement which 


Fig. 19. Transverse section of the sphincter 
of Moutier. 


should be understood. The thickness of 
this layer in relation to the rectal ampulla 
is less than in other regions. Beneath the 
rectal ampulla it thickens to the anal orifice, 
where it forms a muscular ring—the in- 
ternal sphincter. According to Brites, the 
two muscular layers are not adherent to 
each other, as in the case of the ileum, 
where ** is possible to make a mechanical 
separation, but they are united to each other 
through anastomosing bundles. Finally, at 
the level of the passage of the vessels of 
the internal coat, small circular bundles 
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Fig. 20. Sketch illustrating the arrangement of 
the circular and longitudinal fibers at the level of 
the sphincter of Moutier (vertical section): (a a”) 
circular fibers of the jejunum above and below the 
sphincter; (b b”) longitudinal fibers of the jejunum 
above and below the sphincter; (a’ b’) distribution 
ef the longitudinal and circular fibers in relation to 
the sphincter. 


change direction to follow the above men- 
tioned vessels to the external coat and 
further. 
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Fig. 21. Drawing showing the arrangement of the 
longitudinal terminal fibers of the ileum in the 
cecum and in the ascending colon (vertical section) : 
(a, b, c, d, e, f, g, hk, 4, #) as in Figure 20; 
(d, a’, d”) longitudinal muscular covering of 
the ileum, which continues, respectively, in the cecum 
in e, with direct longitudinal fibers (independent of 
the longitudinal fibers of the small bands proper) 
and which disappear below in the cecum and above 
in the ascending colon at different levels, in e’ and 
e”, which cross the circular layer of the cecum and 
the ascending colon where they terminate. 


Let us see now what happens in the 
sphincteric zones. 

2. Sphincter of Busi (Fig. 16). His- 
tologic studies of the zone corresponding to 
this sphincter disclose an increase of longi- 
tudinal and circular fibers over the normal, 
and the passage of fibers from the longitudi- 
nal layer to the circular layer. This is par- 
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ticularly marked in close proximity to the 
site of the sphincter of Varolius. The ves- 
sels run from the longitudinal layer to the 
fibers of the circular layer and end in the 
submucosa and mucosa. 


3. Sphincter of Hirsch (Figs. 17, 18). 


Fig. 22. Sketch illustrating the arrangement of 
the fibers of the ileum in the colon in a transverse 
section traced at the level of the sphincter of 
Varolius; (a) postero-lateral band; (6) mammil- 
lary eminence; (c) mucosa; (d) circular fibers 
proper of the large intestine; (e, t,« ") circular 
fibers of the large intestine coming from the longi- 
tudinal fibers of the ileum; these form, in part, the 
circular layer of the large intestine, and become 
lost among these fibers; (f) oblique fibers (see 
longitudinal section). 


In relation to the zone which is the seat of 
the sphincter of Hirsch, there is a much 
more marked increase in thickness of the 
circular fibers and more fusion of longitudi- 
nal and circular fibers than is found about 
the sphincter of Busi. Besides this, there 
are in the circular layer fibers interlacing in 
bands of musculature. The disposition of 
the vessels corresponds to that described 
above. 

4. There is no change from the usual 
structure of the colon at the site of the 
sphincter of Cannon.’ 

5. Sphincter of Payr. 

6. Sphincter of colon sigmoidic of Ball. 


1Tillaux cites a particular reaction of the muscular ac- 
tions of the transverse colon, which is worthy of mention: 
“I shall relate,” he writes, “a singular anatomic fact, from 
which I would not at present make any deductions. ‘Often, 
in the transverse colon I found a sharp constriction of a 
portion 8 to 10 cm. long. Distal to this was a portion of 
small caliber intestine. This marrowness was more than 
half in proportion to the perimeter. Many times, I en- 
countered the same narrowness in the fetus with the in- 
testine full of meconium. This stricture disappears com- 
pletely after insufflation, without leaving any trace in the 
intestine or in the intestinal walls, to explain this fact.” 
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7. Accessory sphincter of Moutier 
(Rossi). 

8. Sphincter of Moutier (Figs. 19, 20), 
In the zone of the sphincter of Moutier, one 
notes interlaced bands, as above, thicker than 
Bartes has found in the sigmoidal inlet. 
The vessels are distributed as in the other 
sphincters. 

3ecause of this arrangement of  inter- 
lacing longitudinal fibers with circular fibers, 
and because the mesenteric plexus follows 
the course of the vessels, the cellular inter- 
space where the ganglia of the plexuses are 
located remains always wrapped with a mus- 
cular reticulum. This structure is con- 
firmed by Reiss, and is in accordance with 
my researches on the sphincters. The au- 
tonomous centers of the intestine are found 
near or in the sphincters, centers which are 
united to each other by nerve fibers, thus 
causing the synergy of the contraction of 
the muscular tunic (layer) and the possi- 
bility of a reciprocal influence for the most 
various stimuli. 

In the light of these anatomic studies, 
only four of these sphincters present definite 
muscular markings which justify the term 
in the true sense of the word 
( Varolius, Moutier). The 
others, in my opinion, are functional sphinc- 


“sphincters” 
Busi, Hirsch, 
ters, without anatomic substrata. 

In view of these facts, the question arises 
whether the increase of longitudinal and 


circulary fibers in the sphincters of Busi and 


Hirsch is an autonomous increase or arises 
from other elements. 

I have studied the arrangement of the 
terminal longitudinal and circular fibers of 
the ileum in serial section in the fetus and in 
the newborn, and I have found that in longi- 
tudinal sections of the cecum, ileum, and 
ascending colon, most of the longitudinal 
fibers of the ileum are reflected over the 
cecum and ascending colon, partly with the 
longitudinal fibers of the cecum and ascend- 
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ing colon, and partly with the layer of cir- 
culary fibers of these two portions (cecum 
and colon), and terminate there (Fig. 21). 

In the transverse section of the colon at 
the level of the Varolian sphincter, the 
longitudinal fibers of the ileum partly en- 
circle the colon at the periphery and partly 
enter the circular layer of the colon, ending 
there. 

Such an arrangement, which indicates the 
presence of other non-autonomous fibers 








from other parts, seems to me to be of great 
significance. In fact, the intimate relation be- 
tween the muscles of the ileum and those of 
the ascending colon (cecum), together with 
the special disposition of the so-called 
‘Auerbach’s Collar,” may explain the nor- 
mal or pathologic correlation between the 
action of the cecum and colon, and between 
the ileum and the cecum, giving this region 
importance, anatomically, physiologically, 
and clinically. 











A SOURCE OF DANGER IN THE USE OF VERTICAL ROENT- 
GENOSCOPES AND TUBE STANDS 


By JOHN R. CARTY, M.D., Clinic of the Cornell University Medical College, New York 


HE electrical and radiation hazards 
inherent in the use of X-ray appa- 
ratus have been well considered. 

Accidents from these sources are compara- 
tively rare now. There is, however, a dan- 
ger which is not generally appreciated, inci- 
dental to the use of necessarily heavy 
weights in vertical roentgenoscopes and tube 
stands. A recent accident during the use 
of a vertical roentgenoscope has focused our 
attention upon this subject. The problem is 
essentially a mechanical one, and although 
having the benefit of expert advice we feel 
a natural hesitancy in invading a somewhat 
unfamiliar field. In the last analysis, how- 
ever, the responsibility for the safety of the 
patient remains with the roentgenologist and 
we feel justified in presenting the subject 
from his point of view. 

Twelve physicians and others who con- 
stantly use X-ray apparatus were asked 
whether they had encountered accidents in- 
volving the parting of counter-weight 
cables, the falling of lead cones, etc. To 
our surprise seven reported that they had 
experienced such occurrences, the majority 
of which involved the parting of counter- 
weight cables. Agents of five leading makes 
of X-ray apparatus were then questioned as 
to the frequency of accidents of this type. 
We were able to obtain definite figures in 
only one case, but the other replies indi- 
cated that they had all experienced trouble 
from this source. One agent stated that 
his company “used to have a lot of trouble 
from the breaking of cable,” another said 
that “no tube carrier had ever fallen on a 
patient,” while another recalled two cases 
which had occurred recently. 

The relatively high incidence which we 
report is probably coincidental, but, if taken 
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in connection with the replies from the man. 
ufacturers’ agents, should be considered sig- 
nificant. If a more extended search were 
made there is no doubt that many instances 
of heavy weights falling could be unearthed. 
Such accidents are, we believe, more fre- 
quent than is generally thought. 

A search of the literature of the last three 
years showed comparatively little on the sub- 
ject. This may be due, in part, to the fact 
that the Continental trend of design is to- 
wards lighter apparatus, particularly for ra- 
diography. The self-protecting tube has 
done away with the necessity for heavy, 
clumsy protection from primary radiation. 
The case reported in the British Journal of 
Radiology for August, 1927, and the com- 
munication regarding it in the same journal 
a few months later are of special interest. 

Inspection of the leading makes of verti- 
cal roentgenoscopes and tube stands shows 
a considerable diversity of design of the 
mechanism. Multiple 
strand steel cables are employed in the ma- 
jority, although two firms use chain. One 
manufacturer uses bronze cable instead of 
steel. 


counter-balancing 


In only one instance are twin cables 
installed—this with a heavy stereoscopic 
chest plate changer. The cables are usually 
attached to the tube carrier by being bent 
around a shank and the end fastened to the 
cable by means of a bolt. Occasionally two 
bolts are used, if an exceptionally heavy 
weight is to be supported. In one instance 
the end is fastened by means of wire 
wrapped tightly around the cable. 
Considerable variation in size (diameter) 
of the pulley wheels has been noted. This 


variation apparently has no relation to the 


amount of weight to be supported. Means 
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of locking the tube carriers on the tube 
stands are employed by all. 

Vertical roentgenoscopes present two dis- 
tinct designs. In the first type the screen 
forms an integral part of the tube carrier, 
being attached to the latter by means of an 
arm. With this design, if the cable snaps, 
both the carrier and fluorescent screen will 
fall to the floor. Sufficient clearance from 
the floor is allowed so that injury to the pa- 
tient’s foot would be impossible. If, how- 
ever, a child is being examined while raised 
from the floor, the screen might injure him. 
In the second type the screen is not an in- 
tegral part of the tube carrier but is attached 
to a counter-weight by a system of cables 
and pulleys, the counter-weight, in turn, being 
connected with the tube carrier by a cable. 
The screen and carrier move simultaneously, 
but if the cable between the carrier and 
counter-weight parts, the carrier falls, while 
the screen ascends with great violence. If 
the patient’s chin happens to extend in front 
of the screen a severe or even fatal injury 
may be received. 

Questions regarding the design and con- 
struction of counter-balancing mechanism 
of vertical roentgenoscopes and tube stands 
were asked of an eminent authority on me- 
chanical engineering, who made. the follow- 
ing statement: ‘With adequate inspection 
of a well designed apparatus the only fail- 
ures to be expected are those due to over- 
load and those of defective material. Vis- 
ual inspection would not usually reveal de- 
fective material or incipient failure from 
this cause.” He further states that, “The 
size of a pulley used with a cable or chain 
is of great importance, both in respect to 
wear and failure due to defective or over- 
loaded material. There is no reason why 
properly designed cable or chain should not 
give satisfactory service. A cable is far less 
likely to fail through defects than a chain, 
hence I would consider a cable safer than a 
chain of the same estimated strength. [x- 


cept that bronze cables are more flexible than 
those of steel, I would consider steel pref- 
erable to any other material for either ca- 
ble or chain.” 

From the point of view of the mechanical 
engineer, counter-balancing mechanism of 
X-ray apparatus should conform to certain 
standards of design and should be regularly 
inspected by a competent mechanic, while 
periodical replacement of cable should be 
made to insure against possible defects of 
material. Only one of the concerns inter- 
viewed emphasized periodical inspection of 
apparatus. Others admitted that such an in- 
spection might avoid accidents of this type. 

Case 1—While a physician was using a 
vertical roentgenoscope, suddenly the tube 
carrier fell, and at the same time the fluo- 
rescent screen ascended with great violence, 
narrowly missing the patient’s chin. The 
primary circuit remained closed for a few 
seconds (probably the patient stepped on the 
foot switch) and the fluorescent screen 
made contact with the high tension circuit, 
in some manner never satisfactorily ex- 
plained. The patient received a moderate 
shock, but fortunately no great harm was 
done. On investigation it was found that 
the cable connecting the tube carrier with 
the counter-weight had parted at a point 
just below where it went over the pulley. 
This cable had been visually inspected about 
six days previous to the accident, and there 
had been at that time no evidence of wear 
or defect. 

The cable of a roentgenoscope is subject 
to more wear than a tube stand if there is 
no means of locking the tube carrier, thus 
causing the load to be constant. 

Cases 2 to 5.—These were similar to the 
one reported above and occurred in the same 
type of roentgenoscope. No electrical shocks 
were received, however, and the cables had 
not been inspected. In one instance the ca- 
ble parted during the night, but in the others 


patients were in place. Details of injury 
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were difficult to obtain, but one patient re- 
ceived a severe nervous shock from which 
she was months in recovering. 

Case 6.—A doctor was adjusting a ther- 
apy tube carrier, with a patient on the table 
beneath. He had unlocked the carrier, but 
with one hand was firmly grasping it. The 
cable parted, but the physician caught the 
carrier before it reached the patient, thus 
avoiding injury. It is not known whether 
the cable had been previously inspected. 
This brings up an important point: if the 
carrier is unlocked above a patient, one hand 
should always firmly grasp the carrier. 

Case 7.—While adjusting a tube carrier 
of a vertical tube stand the cable parted. 
The patient received an injury, the extent 
of which was not ascertained. In this case 
there had been no inspection of the cable 
and the latter was found to be badly worn 
in several places. 

Case 8.—A radiograph tube stand fell: 
fortunately, the patient was not in position. 
Inspection revealed that the bolt fastening 
the end of the cable to the tube carrier had 
become loose, allowing the end of the cable 
to slip. This 
These bolts should be carefully watched, es- 


occurred on a new outfit. 
pecially when a new cable has been installed. 

Case 9.—While irradiating a patient in 
the lithotomy position for pruritus vulvz, 
the lower half of the protective lead-lined 
box of a therapy tube carrier fell, carrying 
with it the tube and narrowly missing the 


patient. The current was turned off before 
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the patient made contact with the high tep- 
sion line, and no shock was received. Ip. 
vestigation revealed that the safety of this 
apparatus, when being used in other than 
the horizontal position, depended upon a 


small wing nut. It was found that this nut 


would not remain tight. 
CONCLUSIONS 


1. A definite hazard incidental to the use 
of heavy weights on X-ray apparatus is 
shown to exist. 

2. More attention should be paid by the 
manufacturers of X-ray apparatus to means 
of obviating such dangers. 

3. Regular visual inspection can be re- 
lied upon to detect failure due to wear, but 
not to defective material. 

4+. It is advisable to have a periodical re- 
newal of supporting cable. 

5. Tube carriers should be locked when 
not in use. 

6. One hand should firmly grasp the tube 
carrier when the latter is unlocked and over 
a patient. 
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THE EFFECT OF IODIZED OILS ON SEROUS MEMBRANES' 





By L. A. CRANDALL, Ph.D., and E. L. WALSH, MS. 


From the Department of Physiology and Pharmacology, Northwestern University 





HE present study resulted from our 
attempt to make the heart more clear- 
ly visible under the fluoroscope by the 

injection of iodized oil into the pericardial 
sac. We were successful in obtaining very 
clear shadows by this method, but, to our 
surprise, the heart size seemed to increase 
from day to day and the animals died in the 
course of about two weeks. At autopsy, 
they showed pericarditis with marked effu- 
sion, although cultures of the pericardial 
fluid and smears from the heart surface 
were consistently negative for bacteria. 

In view of the report of Sicard and For- 
estier (1), which concludes that Lipiodol is 
non-irritating upon injection into the epi- 
dural space, subarachnoid space, bronchial 
tree, male urethra, seminal vesicles, uterus, 
lacrimal ducts, and other regions, it was con- 
sidered of some importance to follow up this 
evidence of marked irritative action upon 
the serous surface of the pericardium. Si- 
card and Forestier appear to consider their 
preparation quite innocuous, although they 
do not report intrapleural or intrapericardial 
injections; they do state that injection into 
joint cavities is productive of pain. Stolz- 
ner (2) and Pineas (3) each report one case 
where pathological changes followed upon 
the subarachnoid injection of iodized oil. 
Jarcho (4) believes that the injection of 
Lipiodol into the uterus and tubes is quite 
harmless. Blance and Livesay (5), using 
an iodized oil made by themselves, state that 
subcutaneous and intraperitoneal injections 
of the oil into guinea pigs cause no discom- 
fort, nor does this substance produce any 
reaction in the peritoneum. Frazier and 
Glaser (6) find no ill effects in dogs from 


1Read_before the Radiological Society of North America 
at = Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928, 


Medical School, Curcaco 
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the injection of their own preparation of 
iodized rape-seed oil into the cerebral ven- 
tricles. In a personal communication Dr. 
B. H. Orndoff has told us that he observed 
a pleuritis in dogs following intrapleural in- 
jections of Lipiodol. A large proportion of 
the studies on iodized oils is concerned with 
visualization of the bronchial tree; this is 
an essentially different problem from that 
with which we are concerned and we have 
not attempted to review this literature. 


METHOD 


We have injected iodized oils into the 
pericardial sac, intrapleurally, intraperitone- 
ally, and into joint cavities. Dogs have been 
used throughout. For intrapericardial in- 
jection the chest was opened under ether 
anesthesia, using artificial respiration and 
aseptic technic. The pericardium was 
grasped with two blunt hemostats and lifted 
out toward the incision, and 15 to 20 c.c. of 
iodized oil was injected into the sac, care be- 
ing taken not to nick the heart surface with 
the needle. Upon removal of the needle a 
ligature which had been placed about the 
hemostats was immediately tied to prevent 
The incision was closed without 
Intrapleural and 


leakage. 
leaving a pneumothorax. 
intraperitoneal injections and injections into 
joints were made in the usual manner, with 
aseptic precautions. 

A total of 10 intrapericardial injections 
of iodized oil was made in dogs weighing 
from 15 to 20 kilos. Eight of these were 
injections of 16 to 20 cc. of Lipiodol (La- 
fay). Two were injections of 15 cc. of 
Lipoiodin (‘‘Ciba’’) in sesame oil. Lipiodol 
leaked through the ligature in two cases, and 
the pericardium ruptured a few days after 
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Fig. 1. Anteroposteri- 
or view of 5.7 kilo dog 
two days after receiving 
intrapleural injection of 
15 cc. Lipiodol. 


Fig. 2. 


view of 


one injection of Lipoiodin; in these cases, 
the oil was in contact both with the pericar- 
dium and the pleura. 

Lipiodol was injected intrapleurally into 
five dogs varying in weight from 4 to 8 
kilos, using from 16 to 20 c.c. for each in- 
jection. Two intrapleural injections of Lip- 
oiodin in 10 c.c. amounts were made, using 
Lipoiodin in sesame oil for the first dog and 
in Olive oil for the second. Intraperitoneal 
injections of from 17 to 20 c.c. of Lipiodol 
were made in four animals weighing from 5 
to 10 kilos. Three dogs were used for joint 
injections, the right knee and shoulder joints 
of each animal being injected with 2 c.c. of 
Lipiodol. 

As will be shown later, the pericardium 
was more susceptible than any other tissue 
studied to the irritant action of the iodized 
‘oils, hence all control injections were made 
intrapericardially. 


Lipiodol is iodized 


poppy-seed oil, while Lipoiodin is ethyl di- 


Anteroposterior 
5.2 kilo dog 24 
hours after intrapericardial 
injection of 20 c.c. Lipiodol. 


Fig. 3. Lateral view of 16 kilo 
dog 24 hours after intrapericardial 
injection of 18 c.c. Lipiodol. 


iodobrassidate in solution in either sesame 
oil or olive oil. All of these oils were in- 
jected in the unhalogenated state as controls. 
Four intrapericardial injections were made 
of poppy-seed oil. For two of these injec- 
tions we used the ordinary pharmaceutical 
product, and for the other two a purified 
poppy-seed oil of very low free fatty acid 
content which was prepared for us by the 
Abbott Laboratories. Similarly, we made 
four control injections of sesame oil, two of 
a relatively crude preparation and two of the 
purified product. Three injections of ethyl 
brassidate (prepared by the Abbott Labora- 
tories) were made, and two injections of or- 
dinary commercial olive oil. 

Each animal was carefully autopsied after 
death, or was killed after a suitable time and 
an autopsy performed. Cultures and direct 


smears of the injected region were made in 


most cases, and, in several instances, frozen 
sections were made and stained with Sudan 
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Fig. 4. Anteroposterior view of (a) 17.4 kilo dog 
two days after intrapericardial injection of 16 c.c. 
Lipiodol; (b) same dog seven days after injection. 


III in addition to the usual hematoxylin and 
eosin preparations. 


RESULTS 


Dogs which had received injections of 
Lipiodol or Lipoiodin into the pericardium 
died in from 5 to 16 days. If we discard 
those cases where the oil had leaked out into 
the pleural cavity, and one case where the 
animal contracted a post-operative pneumo- 
nia, the shortest length of life was 11 days 
and the longest 16. Two or three days be- 
fore death the animals refused food, be- 
came very listless, and lost weight rapidly. 
Death was preceded by coma. At autopsy 
the animals showed definite thickening and 
inflammation of the pericardium, usually 
with a few adhesions on its external sur- 
face; the lungs were congested and edema- 
tous, or, in some cases, showed the picture 
of a pneumonia in the stage of red hepatiza- 
tion. There was commonly some fluid in the 
pleural cavity and the pleura was slightly in- 
flamed. On opening the pericardium, from 
90 to 300 c.c. of fluid was obtained. This 
fluid was creamy, consisting of oil emulsi- 
fed in the serous exudate, and was occasion- 
ally blood-tinged. Both visceral and parietal 


Fig. 5. Heart and parietal pericardium from dog 
dying nine days after intrapericardial injection of 
18 c.c. Lipiodol. 


surfaces of the pericardium were covered 
with a closely adherent mat of fibrin, and 
there were in most cases a few adhesions 
between heart and pericardium, especially in 
the region of the auricles. The whole pic- 
ture resembled that of the “shaggy heart” of 
pneumococcus pericarditis. Cultures of the 
pericardial effusion and direct smears from 
the heart surface were made in seven cases, 
culture media used being glucose broth, agar 
and Loeffler’s serum slants, and gelatin 
plates, but in no case did any growth occur 
nor did the direct smears show any bacteria. 
Direct smears of the effusion fluid always 
contained globules of oil, fibrin, and leuko- 
cytes. Frozen sections of parietal and vis- 
ceral pericardia stained for fat with Sudan 
III, and, counterstained with hematoxylin 
and eosin, showed a heavy deposit of fibrin 
on the surface of the pericardium, and in 
the meshes of the fibrin were oil globules of 
all sizes. Directly beneath the pericardium 
we saw a few layers of heart muscle in 
which fatty degeneration had apparently oc- 


curred. Oil droplets which appeared be- 
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tween the muscle fibers were artifacts, hav- 
ing been carried in when the section was pre- 
pared. The sections stained in the usual 
manner with hematoxylin and eosin showed 
great numbers of leukocytes, chiefly lympho- 


Fig. 6. Microphotograph of frozen 
section of visceral pericardium, 
stained with Sudan III. Note heavy 
fibrin deposit. Separation of muscle 
fibers is an artifact due to freezing. 
Dog died eleventh day after intra- 
pericardial injection of 18 c.c. Lipio- 
dol. (Fat photographs black.) 


Fig. 7. 


III). 
black.) 


cytes, in the fibrin which covers the pericar- 
dium. Lymphocytes, together with a few 
red blood cells, were found in the pericar- 
dium and the tissue beneath it. There was 
no detectable difference between the findings 
in the Lipiodol-injected dogs and the ani- 
mals where Lipoiodin was used. 

The four dogs which received control in- 
jections of poppy-seed oil showed changes 
similar to those found in the animals which 
had received iodized oils; both the crude 
and the purified oils appear to be fully as 
irritating as iodized poppy-seed oil (Lipio- 
dol). Again, in the animals receiving ses- 
ame oil intrapericardially we found no dif- 
ference between the crude and _ purified 
specimens. The condition resulting from 
the injection of sesame oil, however, was 
unlike that produced by the other substances 
thus far studied in that the amount of fibrin 
formed on the pericardial surfaces was dis- 


High power 
microphotograph of same 
section as Figure 6. Note 
fat in muscle fibers di- 
rectly beneath pericardi- 
um (stained with Sudan 
(Fat photographs 
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tinctly less; this we interpreted as signify. 
ing somewhat less irritant action. A peri 
carditis also followed the injections of ethy! 
brassidate in the three animals studied; jy 
these cases the fibrin deposit was slightly 


Fig. 8. Microphotograph of frozen 
section of parietal pleura, stained 
with Sudan III. Fatty degeneration 
visible in muscle fibers directly be- 
neath pericardium. Note heavy fibrin 
deposit containing many fat glob- 
ules (fat photographs black). 


less abundant and was not as friable. The 
two animals receiving olive oil showed no 
pathology except a small deposit of fibrin 
the size of a dime which formed over the 
site of the ligature on the parietal peri- 
cardium. 

It should be noted that in several animals 
we observed the presence of ascites, while 
two dogs developed anasarca, with marked 
edema of all four extremities. The “nutmeg 
liver,” typical of passive congestion, was not 
an uncommon finding. 

Four of the animals which had received 
intrapleural injections of iodized oil died in 
from 8 to 12 days; the remaining three 
were killed 15 days after injection. All of 
the animals manifested loss of appetite, and 
listlessness. The autopsy findings in these 
animals showed much more individual varia- 
tion than was present in those which had re- 
ceived intrapericardial injections. The ani- 
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A peri- 
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mals which died spontaneously had more or 
less bronchopneumonia in addition to pleural 
findings. Those which survived to 15 days 
and were killed had the least pathology, 
namely, a slight inflammation of the pleural 
surface on the injected side, possibly a small 
amount of fluid exudate mixed with oil 
(which always remained), and a few adhe- 
sions of the lungs to the parietal pleura, the 
diaphragm, or the pericardium. Other ani- 
mals showed a marked pleuritis with a 
fibrinous exudate over considerable areas of 
parietal and visceral pleura, as much as 80 
c.c. of fluid in the pleural cavity, and many 
firm adhesions, especially about the base. 
Those animals in which intrapericardial in- 
jections had oozed out through the ligature 
gave the same picture as the intrapleurally 
injected dogs. Cultures and direct smears 
were made in four of these cases; no bac- 
teria were found, while the effusion was 
seen to contain oil, fibrin, and leukocytes. 
Microscopic examination of tissue from the 
chest wall again showed a fibrin deposit on 
the parietal pleura which contained oil drop- 
lets, and also a fatty degeneration of a few 
muscle fibers just under the pleura. Leuko- 
cytes, chiefly lymphocytes, were present in 
the exudate, and in and about the pleura. 

Wherever injections were made into the 
pericardium or pleura a marked enlargement 
of the regional lymph nodes, chiefly the 
mediastinal, occurred. This was especially 
noticeable in the dogs which had received 
intrapericardial injections; in these animals 
it was not uncommon to find masses of 
lymphoid tissue as big as a walnut in the 
mediastinum. 

Of the four dogs injected intraperitone- 
ally, one died of intercurrent pneumonia in 
3 days ; the Lipiodol was still in the abdomen 
and no pathology was present. The remain- 
ing three were killed in from 12 to 22 days. 
Autopsy showed a white oily fluid covering 
the peritoneum; there was no sign of in- 
flammation, and direct smears from the peri- 
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toneal surfaces showed only oil with an oc- 
casional cell. | 

The three animals whose joints had been 
injected showed no symptoms. One was 
killed 22 and the others 26 days after injec- 
tion. All showed substantially the same pic- 
ture: the joints contained 1 to 2 c.c. of oily 
fluid, there was no change in the joint car- 
tilage but microscopically there appeared to 
be a certain amount of fibrin deposit on the 
capsule. On microscopic examination, we 
found a membrane containing oil droplets 
on the capsule which was similar to that on 
the pericardium and pleura, although less 
extensive. The fluid in the joint was made 
up of oil, a mucin-like material, a small 
amount of fibrin, and leukocytes. All joints 
were sterile. 















DISCUSSION 






It is clear that while the iodized oils may 
be relatively harmless when-in contact with 
many tissues of the body, this certainly is 
not true of the pericardium and pleura, and 
perhaps of the joint cavities. In the abdo- 
men of the dog it appears to be without ir- 
ritating action. As judged by the density 
of the X-ray. shadow, it is so far absorbed 
from the peritoneum within three weeks that 
further irritant action would not be an- 
ticipated. 

Poppy-seed oil and ethyl brassidate ap- 
pear to be quite as irritating to the pericar- 
dium as their respective halogen compounds. 
We have no evidence that halogenation of 
oils increases their pathogenicity. Sesame 
oil is somewhat less irritating than the other 
substances studied, while olive oil appears 
to be almost without irritant effect on the 
pericardium. Control injections were not 
made elsewhere than into the pericardium 
because it appeared definitely established 
that this tissue is the most sensitive. 

The iodized oils which we have used call 
forth the greatest reaction from the pericar- 
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dial tissue, less from the pleura, very little 
from the joint capsule, and none from the 
peritoneum. It is interesting to note that 
the pericardium is perhaps most actively in 
motion, the pleura less, the joints still less, 
and the peritoneal surfaces relatively little. 
This suggests that the amount of motion of 
a given tissue may be a factor in its suscepti- 
bility to injury by the iodized oils. 

Since the pericardium appears to be one 
of the most sensitive tissues of the body to 
the action of oils, both plain and iodized, 
we suggest that intrapericardial injections 
of these materials be used as a method for 
determining the irritative action of recently 
developed preparations. 

As by-products of this investigation, we 
present a method for the production of a 
sterile pericarditis with effusion, and a 
method for temporarily increasing the den- 
sity of the heart shadow under the X-rays. 

We wish to express our appreciation to 
Dr. A. Weil for his assistance in the prepa- 
ration of microscopic material, and to the 


Abbott Laboratories for supplying us with 


various oils. 
CONCLUSIONS 


Two iodized oils—Lipiodol (Lafay) 


RADIOLOGY 


and Lipoiodin (‘Ciba” )—are irritating to 
certain membranes, as follows: 

(a) Intrapericardial injection produces 
pericarditis with effusion, followed by death 
in about two weeks. 

(b) Intrapleural injection produces 4 
pleuritis of variable grade; some animals 
die. 

(c) Injection into joints produces some 
inflammation of the capsule. 

(d) Intraperitoneal 
harmless. 

2. Poppy-seed oil and ethyl brassidate 
are equally as irritating to the pericardium 
as their iodine compounds; sesame oil is 
somewhat less irritating, while olive oil ap- 
pears to be practically innocuous. 


injection appears 
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GENERALIZED OSTEITIS FIBROSA* 
By I. SETH HIRSCH, M.D., New York City 


HERE are a number of bone diseases 

of unknown origin which, though 

presenting a varying clinical course, 
are nevertheless not only characterized by 
more or less similar deformities (due to 
softening, bending, and enlargement), but 
also show, in common, the fundamental his- 
tological picture of osteitis fibrosa. 

There are many questions in reference to 
these diseases which clamor for an answer. 
On what basis can their relationship be es- 
tablished? Are they definite, isolated en- 


tities, characterized by a constant, clinical, 
roentgen, and microscopic picture, or are 
they but the varying aspects of one disease? 
Are there other bone dystrophies which can 
be shown as pathologically related to the 
generalized osteitis fibrosa group? What is 
the relationship of the mono-osteitic lesions 


of osteitis fibrosa to the generalized dis- 
eases? Are the accepted ideas regarding 
etiology, incidence, and genesis correct? 

It is thus apparent that a correlation and 
a grouping of the clinical, pathologic, and 
roentgenologic facts bearing on generalized 
osteitis fibrosa are necessary in order to es- 
tablish the significance of the polymorphous 
manifestations of this disease. 

There has been much confusion in diag- 
nosis, arising out of the desire to create en- 
tities not warranted by a broad pathologic 
outlook, and based on the prominence 
which one or another of the varied lesions of 
the disease may assume. 

Thus leontiasis ossea? is often described 
as a separate and isolated disease, when in 


es 


1Read before the Radiological Society of North America, 
at the Thirteenth Annual Meeting, at New Orleans, Nov. 28- 
Dec. 2, 1927. 


.2Virchow did not give any histologic data bearing on this 
disease. He simply suggested this name as a collective one 
for diffuse hyperostosis of the skull. The assumption that 
an osteitis fibrosa was the cause of the change in leontiasis 
was first expressed by M. B. Schmidt (465). Prince (420) 
and Fitz (154) also held such a connection to be highly 
Probable. Bockenheimer (61) maintains the identity of 
this disease with fibrous osteitis, based on microscopic 


fact it is but osteitis fibrosa affecting the 
bones of the head and face. So also the 
chronic hyperplasias involving the superior 
maxilla or frontal bones producing massive, 
hard, bone tumor formations are but in- 
stances of mono-osteitic lesions of osteitis 
fibrosa. It would be as illogical to create 
separate entities for the varied pathologic 
manifestations of generalized osteitis fibrosa 
as it would be to consider gumma and the 
cirrhosis of syphilis separate diseases. Just 
as syphilitic periostitis may exist side by side 
with gumma of the bone, so in generalized 
osteitis fibrosa, the cyst and the giant-cell tu- 
mor may be found in juxtaposition and as- 
sociated with simple fibro-osteoid changes. 

It would appear, therefore, that much can 
be gained from a simplified classification 
based on a common pathologic relationship. 

The X-ray examination is of paramount 
importance in the study of bone lesions in 
general and this group in particular, because 
it permits complete scrutiny of the entire 
bony system. Only in this way can an idea 
be obtained of the full distribution of the 
disease and of its development and genesis. 
The early stages can be found only in bones 
which are outwardly not deformed. Such 
lesions are overlooked in a necessarily lim- 
ited pathologic examination of the fresh or 
macerated specimens. 

In 1876, Paget (387) described a chronic 
generalized disease of bones occurring in 
persons past middle age. Though this was 
by no means the first description of this 
entity, since Wilks (567) in 1869 described 
a case under the title of osteoporosis, or 
spongy hypertrophy, and Czerny (104) in 


studies of a typical case. M. Koch (268), von Reckling- 
hausen (425), Boit (62), Telford (524), Lotsch (325), 
Langenskiold (301), and Durck (129) are also of this 
opinion. Jefferson (241), Parry (392), Myers (366), and 
Hamburger and Nachlas (210) have reported cases bearing 
on this relationship. 
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1874 described a lesion of the lower part of 
the tibia and fibula characterized by soften- 
ing and bending, still Paget’s description is 
so classical that his name is connected with 
the disease he termed “osteitis deformans.” 

In 1891, von Recklinghausen (425) de- 
scribed a chronic bone disease, osteitis 
fibrosa, with multiple tumors and cysts, oc- 
curring usually in young adults, accompanied 
by deformity and complicated by frequent 
spontaneous fractures. The tumors and 
cysts were considered as being end-stages of 
the osteitis fibrosa. Von Recklinghausen’s 
name is thus brought into association with 
osteitis fibrosa. 

In 1904, von Mikulicz (351) described a 
solitary cystic bone disease, involving the 
epiphyseal ends of the long bones. He be- 
lieved this lesion to be an entity, character- 
istic of early childhood. He observed its 
benign character, with no recurrence or 
metastases, and noted the possibility of heal- 
ing by consolidation after spontaneous frac- 
ture. The pre-cystic stage was one of a 
localized fibro-osteoid tissue change, with 
numerous giant-celled areas. 

In 1910, von Recklinghausen (426) pub- 
lished an extensive pathological study in 
which he classified osteitis deformans and 
osteitis fibrosa (with and without cysts and 
tumors) with rickets and osteomalacia under 
the general heading of malacia. 

The work of von Recklinghausen (426) 
on the various types of malacias and their 
significance is of fundamental importance in 
the roentgenologic analysis of the problems 
under consideration. This classification, by 
bringing the various bone dystrophies into 
relationship with one other, goes far toward 
making order out of the chaos. In spite of 
the fact that on minor points the conclusions 
of von Recklinghausen have been disputed, 
still his monumental work is, to one con- 
cerned with these bone dystrophies, a source 
of light and inspiration and tremendous help 
(Table I). 
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TABLE I 


MALACIAS (VON RECKLINGHAUSEN ) 


Porotic. 

Porotic hypoplastic. 

Hyperplastic. 

Phlegmatoplastic (myelotic form of B), 

Metaplastic (Osteitis fibrosa, von Reckling. 

hausen). 

Bone cysts (non-parasitic). 

Hyperostotic metaplastic (Paget). 

(1) Hyperostotic, porotic. 

(2) Hyperostotic and cystic metaplastic, tu. 
mor-forming osteitis fibrosa. 

(3) Benign sarcomas of bone (giant-cell ty. 
mors, epulis) ; neoplastic formation aris- 
ing from osteitis fibrosa. 

(F) Myeloplastic and hypostotic (osteogenesis im- 

perfecta). 


(A) 


(B) 
(C) 
(D) 


(E) 


He designated rickets and osteomalacia, 
together with osteitis fibrosa and _ osteo- 
genesis imperfecta, as belonging to one 
group—malacias, thus calling attention to 
the most striking physical characteristic of 
all the four diseases—softening of bone. 

The great value of this coordinated group- 
ing is that it permits the classification of 
all types of rickets, achondroplasia, osteo- 
porosis and other types of generalized bone 
dystrophies, and gives, if nothing else, a 
working hypothesis as to their essential 
pathologic significance. 

At first thought, it would appear that a 
histologic distinction between rickets, osteo- 
malacia, and osteitis fibrosa (the three chief 
malacic diseases) could be easily drawn, but 
the more intensively and closely these lesions 
are studied the more difficult does it become 
to point out such sharp differences between 
them.* , 

In the anatomic conception, malacia (soft- 
ening), and in the histologic picture, the 
metamorphosis of a part or the whole of 
one or several bones into fibrous tissue, the 
distinction which can be traced is a relative, 
not a specific one. 


3The characteristic of osteitis fibrosa is a fibrous issue 
change in the medullary cavity, replacing the medullary 
content and producing absorption of the cortex from within 
outward. In osteitis fibrosa the activity of the resorptive 
process and the fibro-osteoid substitution is marked, am 
there is the formation of mutiple tumor-like areas and 
cysts. 

In osteomalacia decalcification is gradual. The osteo 
porosis advances from the center to the periphery; from 
the interior of the cancellous tissue, from the spongy, st 
stance surrounding the medullary canal or from the diploe, 
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eckling. 


Von Recklinghausen thus includes both 
the disease Paget described and the disease 
he himself described in the group of meta- 
plastic malacias (‘‘metaplastic” conveying 
the idea that the underlying process involves 
a complete reconstruction, the conversion of 
one tissue into another of similar morpho- 
logic origin and character ), but calls Paget’s 
form a hyperostotic metaplastic malacia, and 
osteitis fibrosa a simple metaplastic malactia. 
The metaplastic malacia includes all bone 
cysts except the parasitic variety. 

Dawson and Struthers (112) have at- 
tempted to simplify this classification by 
calling von Recklinghausen’s disease a sim- 
ple metaplastic malacia, and the Paget’s 
form a hyperplastic metaplastic malacia. 
Besides this, tumor-forming metaplastic and 
cyst-forming metaplastic are considered sep- 
arate entities under the heading of meta- 
plastic malacia. The benign sarcomata 
(epulis, myeloid, giant-cell tumors) are 
classified under metaplastic newgrowths. 
There are numerous transition stages be- 
tween all these lesions. 

In Table II the original classification is 
adhered to, with minor changes, and the 
pathologic phases of the various diseases are 
placed in schematic form. 

The pathologic processes in Paget’s dis- 
ease and von Recklinghausen’s disease are 
fundamentally similar, especially in the ear- 
lier stages. The conditions have in common 
a disturbance of the equilibrium which regu- 
lates the relation between the normal bone 
resorption and bone apposition.*| This and 
the marrow changes finally lead to malacia. 
It would appear that the characteristic pic- 
ture of the particular disease depends on the 


toward the cortex. This is followed by a reversion to a 
fibrocellular connective tissue. Cystic areas form in rare 
istances. The new formation remains soft during the 
sease, 

, The striking general pathologic changes of rickets are 
imperfect ossification, excessive resorption of inner layers of 
the bone, fibrous tissue transformation of bone marrow, 
osteoid tissue formation—in part by decalcification and in 
part by metaplasia of cartilage and fibrous tissue. 


4It might be well to briefly summarize the modern view- 
Point of fundamental principles involved in the pathologic 
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nature and intensity of the reconstructive 
effort. The constant change is the softening 
produced by resorption and fibro-osteoid tis- 
sue substitution, with resulting deformity. 
This osteoid tissue in Paget’s disease be- 
comes calcified and the new bone formed in 
old and new trabeculz and under the perios- 
teum produces the hyperplastic, hyperostotic 
changes, with sclerosis and eburnation. In 
von Recklinghausen’s type, the newly 
formed tissue partly degenerates, forming 
cysts, and recalcification and ossification is 
minimal.’ (Fig. 1.) 

The “osteitis deformans” of Paget is, ac- 
cording to the usual description, a disease 
of late adult life; it runs a chronic course 
with bending and thickening of the bones; 
spontaneous fracture is rare; there is but 
slight tendency to the formation of tumor- 





changes in bone. These ideas are most clearly expressed 
by Leriche and Policard. 

The formation of bone is the result of a metaplastic 
change in the connective fundamental substance, and takes 
place in three stages: (a) transformation with a multiplica- 
tion of connective fibrils; (b) infiltration by a special sub- 
stance, chemically undefined—the pre-osseous substance; 
(c) deposits in that substance of a calcareous mixture of 
calcium phosphates and carbonates. This osseous trans- 
formation of connective tissue is an interstitial and humoral 
process independent of all cellular action. The cells present 
in the connective tissue prevent the formation of bone, by 
the product of their vital activity. Osseous metaplasia of 
connective tissue is a reversible process. Bone appears and 
disappears with the greatest facility. It is always in a 
state of unfixed equilibrium. As a result of rarefaction of 
bone, there is produced a localized oversupply of calcium 
which provokes an osseous metaplasia in the surrounding 
connective tissue. In the constructed bone, the bone cells 
have a minimum of vitality, and almost no metabolism. But, 
if their physiologic activity is resumed again, there is re- 
gression of bone (osteolysis) around them. The periosteum 
does not cover an osteogenic layer with numerous osteo- 
blasts. When the periosteum is modified by a change of 
circulation or by edema, it then becomes a ground for ossi- 
fication. It is passively ossified—it does not make bone in 
an active manner. Bone resorption takes place by osteolysis 
or osteoclasia. 

In osteolysis, the osseous metaplastic transformation of 
the fundamental connective substance ceases and the con- 
nective matrix reappears. In osteoclasia, the action of 
phagocytic giant cells, the osteoclasts, occurs. They are 
unspecific, banal phagocytes, proceeding from evolution of 
osteoblasts. In the resorption of bone the _osteoclasia 
plays a less prominent part than osteolysis. The resorp- 
tion of bone is specially directed by humoral phenomena, 
dependent on the circulatory activity in the bone. The in- 
crease of activity of the circulation involves bone resorption. 


5Virchow has established the fact that cyst formation in 
bone is never the primary occurrence, but that it is to be 
regarded as the result of the transformation of a primary 
alteration in bone structure. 

Christeller maintains with von Recklinghausen that cysts 
and giant-cell tumors are the result of degenerative changes 
in the metaplastic and hyperostotic osteitis fibrosa. Orig- 
inally there is a proliferating destructive fibrosis of the bone 
marrow. which Elaeee the normal fat or hematopoietic 
fat. The proliferation may produce tumor-like fibrous 
masses. This new formation is often followed by regressive 
changes. The modes of origin of small cysts are related 
to degeneration (myxomatous softening), to productive pro- 
liferation (retraction of the fibrous tissue) and to hemor- 
rhage and giant-cell formation. Trauma, which is put forth 
so prominently as an etiologic factor, may sometimes be 
indirectly responsible by injuring the bone marrow (marrow 
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like areas and cysts. Von Recklinghausen’s 
disease, on the other hand, is considered to 
be a disease of early life, running a self- 
limited course. There is the formation of 
cysts and tumor-like areas and spontaneous 
fracture is common. No sharp and clear 
clinical or pathologic distinction can, how- 
ever, always be drawn between them. 
lesions which 
closely resemble the changes of Paget’s dis- 
ease, and there are isolated lesions in the 
bones which closely resemble the changes of 
von Recklinghausen’s disease. The long 
bones may show the changes characteristic 
of von Recklinghausen’s disease, while the 
skull bones may have the typical appearance 
characteristic of Paget’s disease. 

There are localized lesions involving only 
a part of one bone, which show the changes 
of a simple Sanne malacia (simple os- 
teitis fibrosa cystic metaplastic ma- 
lacia, or 7. a tumor-forming metaplastic 
malacia, or of a hyperostotic metaplastic 
malacia, or the same bone may show a com- 
bination of these typical changes. 

The pathologic basis for the radiographic 
appearance lies in the following lesions: 

(1) Fibro-osteoid changes; 

(2) Malacia; 

(3) Cyst formation; 

(4) Giant-cell tumor formation; 

(5) 

These changes may exist as 


There are mono-osteitic 


,or ota 


Hyperostosis. 
isolated le- 


sions or they may exist in any combination. 
bleeding), the specific reaction product of which may be a 
localized osteitis fibrosa and cyst development. 

Pommer, on the contrary, explains the production of 
cysts on a2 more or less mechanical basis. Bleeding within 
rigid bony walls prevents drainage of blood, embarrasses 
the circulation, oak produces venous stasis, serous exudation 
and edemz. These lead to increased pressure at the site 
and a pressure atrophy by lacunar resorption of the con- 
tiguous bone. This results in an extension of the space, 
with cyst formation. 

Bone cysts may, in a general way, 
groups : : ‘ 

(s) Those which bear a definite relationship to osteitis 
fibrosa. They may be unilocular or multilocular, with vary 
ing proportions of actual cavity and fibro-osteoid tissue. 

(z) Those which are due to wy of giant-cell sar 

omas, enchondromas, myxomas, callus and subperiosteal 
Seamiianer (scurvy). 

The juxtaposition of areas of osteitis fibrosa, cysts, and 
giant-cell tumors has suggested to some the rossi bility 
that the disease rums through different stages and that the 
end-product is a cyst. 


be divided into two 
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Any of the lesions may involve one bone 
or more than one bone. 

Any of the lesions may involve the entire 
bone or part of a bone. 

The five changes above described can gen- 
erally be determined roentgenologically. 

1. The fibroid changes produce devia- 
tions from the normal in the medulla, cor- 
tex, and cancellated tissue. The periosteum 
is not involved. The medullary changes are 
shown by an increase in size and a change in 
form of the medullary area. The medul- 


lary area shows, more or less, expansion— 


either localized or involving the greater 
part of the bone. The fibulz in Figure 3 
show this clearly. 

The changes in the cancellous bone are 
shown by a deviation in the architecture and 
density of the lamellz, an increase in the 
size of the intralamellar spaces, and fusion 
of these spaces to form irregular areas of 
These are shown as illuminated, 
round, oval, or irregular areas free from 
bone markings, indefinitely outlined, with or 
without dividing septa. The changes in the 
cortex are shown by atrophy and lamella- 
In later stages the cortical layer is re- 
duced to a mere line of lamellar bone, cov- 
ered by periosteum. The bone structure in 
the porous parts is honeycombed and there 
is extensive bone atrophy (decalcification). 

2. The malacia is shown by softening, 
bending, deformity, Any or 
all the bones may show the deformity result- 
ing from the malacia. 


osteolysis. 


tion. 


and fracture. 


ven the arms and 
Frac- 
tures occur after the slightest traumatism. 


forearms are not uncommonly bowed. 


These spontaneous fractures are not accom- 
The swell- 
They 


panied by marked ecchymosis. 
ing is slight and the deformity varies. 
usually heal without difficulty. 

3. The term “c 
nate a certain uni- or multilocular cavity or 


*yst” is utilized to desig- 


hollow space in the bone, These symmetri- 
cal or asymmetrical cavities may be single 


or multiple. They are generally round or 
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(1) Porotic 


Rickets® (usual type). 
Osteomalacia 
(Included in this group 
because fibro-osteoid re- 
construction is minimal, 
but should really go un- 
der Metaplastic Group 
because the term “meta- 
plasia” implies that the 
bone at one time possessed 
normal structure.) 
Hypoplastic 

Scurvy (infantile) 
Moeller-Barlow type. 


(2) Hyperplastic 


Rickets (variety of), with 
periosteal and medullary 
bone formation. 
Chondrodystrophy _ foe- 
talis. Growth in length 
deficient, due to perver- 
sion of normal endochon- 
dral ossification. 
Plegmatoplastic 
Limitation of immature 
bone to the metaphyseal 
bone marrow. 
Osteopetrosis. 

(A diffuse malformation 
of bone and cartilage 
showing as a disturbance 
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TABLE II.—MALACIAS 


Cortex: thinned 
Medulla: widened 
Trabeculz: resorption through halisteresis 


Exaggeration of porosity (bone resorption) 

Diaphysis: shortness and thinness 

Epiphysis: porosity related to deficiency in development of ossifica- 
tion centers. The postural deformities may occur in this 
group (coxa vara and valga, genu valgum and varum). 

Excess of bone formation 

Cortex and diaphyseal ends: thickened through osteoid tissue 


Medulla: narrowed by osteoid tissue 
Periosteal: osteophytes 


Over-production limited to bone elements of endochondral origin 

Periosteal formation: slight 

Medullary cavity: network of osteoid tissue limited to metaphyseal 
bone marrow 


There is an increase of the cortex, with condensation and broaden- 
ing of the trabecule, obliteration of spongiosa by the encroaching 
compacta, and obliteration of the marrow elements, with replace- 


of ossification.) ment by fibrous tissue. The periosteum is undisturbed. The hyper- 


plastic bone is entirely endosteal. 


All degrees of porotic, hypoplastic, and hyperplastic malacia may be present in the various forms of rickets 
(3) Metaplastic. Complete reconstruction of bone, at one time normal 

(a) Simple Metaplastic (osteitis fibrosa) 

(b) Hyperostotic Metaplastic (osteitis deformans, Paget) 

(c) Tumor-forming Metaplastic Malacia (tumor-like areas in osteitis fibrosa) 

(d) Cyst-forming Metaplastic Malacia (cyst formations, solitary and multiple) 


(e) Metaplastic Newgrowths (benign sarcoma of bone, giant-cell tumor, epulis)? 
(not an essential part of osteitis fibrosa) 


(4) Myeloplastic Over-production of marrow (hyperplasia) produces hypoplasia of 
Osteogenesis imperfecta. bone 
Fetal and embryonal dis- Deficient endosteal and periosteal bone formation 
turbance of first develop- Bone reticular and porous 
ment of body tissues. Bone atrophy. Hypoplasia. 


Aplasia. Dysplasia. 


6As is well known, there is a constant reconstruction of bone under normal conditions, resulting from evenly bal- 
anced bone apposition and bone resorption, In rickets there are not only the above-mentioned factors, but a gradual 
destruction of bone, a process called “thrypsis” by von Recklinghausen, If thrypsis prevails over apposition, a porotic 
type of malacia results; if apposition prevails, a hyperplastic type results. In rickets all degrees of and transitions 
between these two types may be present. The differences between rickets, late rickets, and osteomalacia are quantitative 
and related to the age of the patient, and show all transitions. The conception of the process underlying all is the 
same. The only essential difference between rickets and osteomalacia is the existence of endochondral disturbance in 
rickets and its absence in osteomalacia, In rickets the bones of the extremities are usually involved, while in osteo 
malacia it is chiefly the pelvis and vertebrae, 


_ Single benign tumors originating in the medulla, usually at the diaphyseal end of long bones, and tumors arising 
trom the periosteum (giant-cell epulis), These tumors are circumscribed, not markedly infiltrative, highly vascular and fre 
able; resemble granulation tissue, and show cystic degeneration. According to von Recklinghausen they are not tumors 
but metaplastic new formations originating in a fibro-osteoid tissue, thus relating these lesions to localized osteitis fibrosa. 
This is in contradiction to Barrie's view that these are chronic inflammatory processes, chronic hemorrhagic osteomyeli 
tis, and fibrocystic osteomyelitis, 
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oval in shape, cortical or medullary in lo- 
cation, and vary greatly in size. They are 
definitely localized, sharply circumscribed, 
have more or less of a definite covering, and 
may contain fluid or granules. Cysts may 
become organized and completely ossified. 
Roentgenologically, the cystic areas can- 


Fig. 1. 


appearance is here clearly apparent. 


RADIOLOGY 


not always be differentiated from those o¢. 
cupied by cartilaginous rests. 

4. The tumor-like areas are usually inti- 
mately associated with cysts. The tumors 


originate in the cortex and protrude into the 
medullary cavity as they enlarge, but always 
their cortical origin may be easily recog- 


: Metaplastic cyst- and tumor-forming malacia, showing the changes 
in the femur, humerus, and tibia (Stenholm). 


The basis for the radiographic 
(See page 507.) 
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Figs. 2 and 3. Diffuse metaplastic changes of the fibula, with bowing. Note the irregular thickening of 


the tibia. 


nized. They produce no periosteal or car- 
tilaginous destruction and are always sharp- 
ly localized, sharply limited, and do not in- 
filtrate into soft tissues, in spite of consider- 
able expansion. They may originate in any 
portion of the bone. They may be centric 
or excentric in their relationship to the 
shaft. The contour of the tumor masses is 
not sharp when bordering on areas of sim- 
ple fibro-osteoid changes, but clear and 
definite where ossification of the fibrous tis- 
sue has taken place. The full extent of the 
tumor involvement is frequently obscured 
by hyperostotic changes. 

The roentgen differentiation between a 
giant-cell tumor and a true sarcoma is fre- 
quently impossible. At certain stages the 
morphologic characteristics are exactly the 
same. 

5. When the ossification takes place in 
the medulla, it is in the form of long longi- 


tudinal bands which appear to be endosteal 
and merge with the cortex, though of defi- 
nitely less density. The cancellated struc- 
ture shows the productive bony changes both 
as irregular bars or bony septa and as spher- 
ical nodules of dense bone. 

The cortex is thickened by the formation 
of irregularly placed, generally longitudinal 
bars of newly formed bone, the distinction 
from the medulla being sharply contrasted. 
Where the fibro-osteoid changes have been 
extensive and the ossification not complete, 
all distinction between compacta and me- 
dulla is lost. The entire bone has the ap- 
pearance of a rough weave of bone lines, 
with wide meshes. Sometimes the meshes 
are small and the bone lines close together 
and denser in the cortical area. Thus, the 
homogeneous smooth-textured compacta, 
which as a result of atrophy and fibro-oste- 
oid tissue growth has become fibrillated, is 











Fig. 4. Localized simple metaplastic malacia of 
the lower end of the radius. Note the sharp de- 
marcation of the involved area. 


gradually transformed by osteoplasia into a 
coarsely reticulated structure, dotted with 
irregular dense patches. 

When ossification of the cystic areas takes 
place, the illuminated central zone may be- 
come completely obliterated and replaced by 
a ball of dense bone, in which, after a time, 
the regular lamellar structure may be seen. 
The bordering wall of the cystic area is, 
however, nearly always to be made out. 

The ossification of a tumor area results 
in the obliteration of the loculations and a 
combined new bone formation from within 
and without the mass. 

The disease appears to go through the 
stages of fibrosis, degeneration, cyst forma- 
tion, and re-ossification. It would appear 
that the progress of the lesion is slow; that 
it develops to a certain stage and then either 
re-ossification takes place or it remains for 
years quiescent and unchanged, showing no 
further encroachment on the normal bone. 
Elsewhere, however, new lesions may ap- 
pear and go through the various stages to 
healing. 
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Fig. 6. Diffuse meta- 
plastic malacia of the ra- 
dius, with fracture of the 
lower end. The lesion 
involves the entire shaft 
and extends to the epiph- 
ysis. There is a be- 
ginning cystic degenera- 
tion. 


Mono-osteitic 
form of simple metaplas- 
tic malacia of radius. 


Fig. 5. 


The changes in the bones of the skull and 
of the hands and feet deserve special con- 
sideration. With all varieties of generalized 
the skull show no 
changes or a simple asymmetry. On the 
other hand, the vault bones may be nor- 
mal while the bones of the base may be 
involved symmetrically or asymmetrically. 
Involvement of a single face bone is not un- 
usual. The boundary line between involved 
and normal parts may be defined by an ele- 
vated ridge of bone. However, the skull 
may show the following changes: 

(1) Simple metaplasia: Diffuse decal- 
cification over a large area, with marked 
thinning of the tables (Fig. 7), a variety of 
craniotabes, like senile osteoporosis. 

(2) Hyperostosis: A generalized, dif- 
fuse, homogeneous thickening of both tables 


osteitis fibrosa, may 
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Fig. 7. Characteristic skull changes 
of the simple metaplastic form of 
generalized osteitis fibrosa. There is 
a marked loss of density of the lat- 
eral portion of the skull, the area be- 
ing definitely delimited. This lesion 
might be characterized as a “cranio- 
tabes.” 
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hig. §.. Characteristic 
changes of the hyperostotic 
form of metaplastic malacia 
(Paget’s disease). The in- 
crease in the thickness of the 
bones of the vault, the porosity, 
and the new bone formation in 
the form of irregular plates 
and spherical masses are ap- 
parent from the frontal em- 
inences to the occipital pro- 
tuberance. Note the elevation 
of the spheno-basilar area, and 
the deepened and narrowed 
posterior fossa. In_ reality, 
there is a total lowering of the 
base of the skull on the spine, 
which accounts for the attitude. 





Fig. 9. Localized hyperostotic 
changes in the frontal bone. 





and base of the skull, with a diminution 
in the size of the diploétic layer, or its bony 
obliteration (Fig. 4). This may be loca- 
lized to the frontal, parietal, or occipital 
areas. 

(3) A combination of metaplastic and 
hyperostotic changes: This is the type best 
known. There is marked widening of the 
diploétic layer, which is filled with irregular- 
ly distributed bony masses. The outer table 
may be thinned and the inner very much 
thickened, or both may be thickened (Fig. 
8). This process may be general or lo- 
calized. 

On the other hand, there may be no dis- 
cernible changes in the skull and yet nearly 
every bone in the body may be invaded by 
the disease (Figs. 10, 11, 12). 

The radiographic appearance of the skull 
is generally pathognomonic. Usually, this 
is also the most striking outward change. 
The marked asymmetry, general enlarge- 
ment, and the deformity are highly charac- 


bined malacia and _hyperostosis. 





teristic. The fronto-occipital circumference 
may attain a dimension of 70 cm., and the 
thickness of the cranial vault may be as 
much as 7.5 cm. In spite of the large vol- 
ume, the weight of the skull is remarkably 
low, due to the loose, spongy structure of 
the bony masses. The bone is very brittle. 
There is a striking contrast between the 
gigantic skull and the atrophic, senile facial 
development. 

The inner and outer tables become porous, 
with numerous minute perforations, which 
give the bone a worm-eaten appearance in 
contrast to the smooth surface of the nor- 
mal skull. This roughening is increased 
over the internal surface by the existence of 
small, irregular osteophytic projections and 
by the deepened linear depressions for the 
meningeal vessels. 

The changes in the basal portion of the 
skull are common and striking. As in the 
long bones, they are the results of the com- 
There 
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may be an enormous thickening of the base, 
particularly of the sphenoid and the basilar 
portion of the occipital bone, and, as a result 
of the malacia, a depression of the anterior 
and posterior fosse about the spheno-basi- 


Figs. 10 and 11. 


Generalized metaplastic cyst-forming malacia. 
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The lesions are usually small or minute, 
but, nevertheless, distinctive. There may be 
merely a coalescence of the lamellz at the 
base of one of the metacarpals, with the for. 
mation of an enlarged interlamellar space, 


Note the 


complete absence of changes in the skull (Fig. 12), the cystic changes involving 
the femora on both sides, coxa vara of both femoral necks, and the involve- 


ment of the ilium. (J. T. Murphy.) 


lary kyphosis. The sphenoidal sinus may be 
obliterated by bone thickening and the sella 
turcica may become extremely shallow and 
flattened. The petrosa and mastoid por- 
tions of the temporal partake in the thick- 
ening. The new bone production results in 
a narrowing of all the foramina. 

The frequency with which the bones of 
the hands and feet are involved in genera- 
lized osteitis fibrosa is not appreciated. 
There is scarcely a case in which some sign 
of the disease cannot be found in these 
bones, and in doubtful cases the lesions in 
these bones may give the clue to the disease. 
The involvement may be fairly symmetrical. 
The first three metacarpals are most com- 
monly involved, especially the second and 
third. 


or this may be definitely circumscribed by a 
demarking ring of bone, constituting a cyst 
formation. 

There may be extensive osteoporosis of 
the phalanges, with thinning of the cortex, 
or there may be clear-cut defects in the cor- 
tex. There may be irregular thickenings of 
the cortex of isolated areas or of isolated 
bones. 


Part II 


Paget considered the disease he described 
as one of middle life. Packard, Steele, and 
Kirkbride (385), in a study of 51 cases, 
found the average age to be forty-nine and 
one-half years. The youngest in their series 
was a patient of Moizard and Bourges 
(355), in whom the disease seemed, in their 





HIRSCH: 


to have quite definitely started at 


opinion, 
The age of onset, 


the age of twenty-one. 


as given in the majority of cases reported, is 
ysually in the fourth or fifth decade. Still- 
ing (509) reported three cases in which the 
patients were 70, 77, and 92 years old, 


respectively. 

Instances of involvement at early age have, 
however, been reported: Sonnenberg (497), 
16 vears; Elsner (137), 12, 13, 14, and 16 
years; Thibierge (526), 13 years; Hart- 
mann (217), 14 or 15 years; Jones (244), 
16 years; Klestadt (262), a patient first 
seen at 35 whose head had been large from 
birth; Vogel (550), a patient seen at 68 
years whose head had always been large and 
ill-formed ; Da Costa’s (106) case, in which 
the head involvement was quite definitely 
dated as beginning at 8 years. 

A survey of the literature makes it evi- 
dent that well-marked examples of the dis- 
ease have been found from childhood to ex- 
treme old age, and that in a number the 
markings of the disease, as judged by gross 
deformities, are apparent at birth. 

Further, if the histories of the reported 
cases are studied, it will be found that the 
given period of onset is based on the phe- 
nomena of pain or disability and gross de- 
It is obvious that the disease is a 
slow, insidiously progressive bony change, 
generally symptomless in its development; 
that it must take a definite number of years 
to develop, and that before the patient’s at- 
tention is called to it the most striking 
changes have already taken place. The er- 
ror of judging the period of onset by the 
subjective manifestations or on the basis of 


formity. 


deformity is therefore apparent. 

It is obvious that if a patient at 48 gives 
the history that the trouble began twelve 
years before with a bowing of the leg, 
the disease cannot be said to have had its 
onset at 36; or when a patient first appears 
complaining of pain in the legs for a period 
of one year and at that time the X-ray ex- 
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Fig. 12. See caption under Figures 10 and 11. 


amination shows a full-blown bony involve- 
ment with all its classical features, the dura- 
tion of the disease cannot be said to have 
been one year. It takes more than one year 
—more than twenty years—for the average 
case to develop to the stage of marked 
deformity. Besides this, there are periods 
when the disease seems to be in abeyance. 
In Moizard and Bourges’ (355) patient the 
disease progressed slowly for fifty-two years 
before death. It is a common experience to 
diagnose Paget’s disease by general external 
conformation and find extensive bony in- 
volvement in patients who have had no 
symptoms whatever referable to the bony 
system, or to note a certain bone deformity 
which shows the characteristic changes, and 
to be told that the deformity had existed 
“always” but no attention had been paid 
to it. 

In order to arrive, therefore, at a correct 
idea on this point it is important to know 
how long in the average case it takes for 
the disease to develop its definite bony 
These studies can be made only 
No correct deductions 


changes. 
roentgenologically. 
can be made from subjective and objective 


criteria. It would be necessary to have a 
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Fig. 13. Simple cystic multilocular metaplastic 
malacia of the upper end of the humerus, fractures 


(Conclusion of legend) 


at the upper and lower ends of the involved area In 
these cases the multiple cystic area may extend 
the joint surface and protrude into it. The multiple 
form occurring as it does in malacic, porotic tke 
may perforate the cortex and even the joint surface 
When healing takes place the involved areas ar 
filled in by masses of bone. The fracture lines may 
show either as light lines, or, when the fragments are 
impacted, as dense lines. The roentgenographic ap. 
pearance of trabeculation is often produced by jp. 
regularities in the walls surrounding the lesion. 


roentgenologic record of the incipient 
changes and to study the case until the dis. 
ease is in its fully developed stage. Such 
records have not been consistently made. 
Though the first published radiographic 
study is by Watson (554) (1898), who re. 
ported the seventh case in America, there 
are numerous cases reported thereafter in 
which no mention is made of the X-ray ex- 
amination. 

Where no such radiographic studies have 
been made we are confronted by the diff- 
culty of determining whether these cases 
were of the hyperplastic or the metaplastic 
type. It is not possible to judge the variety 
of the bony changes from the outward con- 
formation. The attitude and general de- 
formity are strikingly similar. 

That the metaplastic type has as one of 
the characteristics of its clinical picture def- 
nite manifestation early in life, is well ap- 
preciated. 


(To be concluded in July) 


Editor’s Note:—Owing to the extensive- 


ness of this paper it has been divided into 


two sections. The reference figures follow- 
ing the names refer to the Bibliography, 
which will be found at the end of the paper 
in the July issue. 
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- to this statement. In secondary carcinoma 
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hed FOUNDATIONS IN ROENTGEN- the osteoplastic, in which, added to destruc- 
Sud janie = , . = tion, there is tissue proliferation with in- 
ae OLOGY creased density of the bone as seen in the 
raphie In many lines roentgenology stands su- pe. Rae 
ho re- preme as a method of diagnosis, and yet No more vivid description of the ante 
there the very features which make it supreme clastic type than ‘melted ice” has been of- 
ter in have not been stressed to the point that the fered. If the bony structure can be visua- 
AV ex. average roentgenologist has recognized lized as formed of ice, the lesion resembles 
: them. In the differentiation of the benign that produced by the direction of a ray of 
have from the malignant lesion, roentgenology heat by a blowpipe against the involved 
diff- E presents the evidence in indisputable form _ part. The osteoplastic type presents a 
can in the great majority of cases, and yet one of coarsely granular shadow showing coinci- 
lastic the most frequent errors of the average dent destruction and proliferation. This can 
riety & practitioner is the failure to read the evi- be distinguished from the homogeneous den- 
ox dence as it is presented. sity seen in osteitis sclerotica (marble bone) 
1 de- : The roentgenologic sign of malignancy, and the sequelz of typhoid and syphilitic 
whether it is in bone or in the gastro-intes- infections sometimes seen in the pelvic 
eof tinal tract, is a break in the contour of the bones. Clinically marked secondary anemia 


def- & normal shadow and a sharp demarcation of associated with abnormal density of the 
lap § the normal from the abnormal. One has but bones suggests marble bone. 
to study the pathologic specimen after tis- In nearly all benign lesions there is a ten- 
sues have been removed from the body and dency to enlargement of the cortical shad- 
correlate the pathologic picture with that of ows; in malignant lesions there is never ap- 
the roentgenogram to get the explanation of _ parent or real enlargement of the contours 
this. The ulcerating surface seen in carci- of bones. 
nomatous gastro-intestinal tissues corre- In sarcoma there is usually elevation of 
sponds exactly with the irregular, serrated the periosteum at the line of demarcation, 
edge seen in the film, and the transition from denuding of the periosteum below this, and 
the pathologic to the healthy tissue is mac- non-encapsulated “invasion” of the soft tis- 
roscopically visible. sues coinciding with the denuded area. In 
In bone one has to deal with secondary Ewing’s type of tumor the periosteum fre- 
(metastatic) carcinoma, with primary malig- quently is laminated, giving the “onion skin” 
nant involvement, usually sarcoma, less appearance, and when there is invasion of 
frequently with the Ewing type of tumor the soft tissues the outlines of the tumor 
and with myeloma. The remarkable thing, just suggest encapsulation: they are not well 
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defined as in the benign lesion, neither are 
they completely invisible as in sarcoma. 

In myeloma the pathognomonic charac- 
teristic is multiple punctate areas of destruc- 
tion, with smooth margins, just as if they 
had been punched out with a metal instru- 
ment. In the flat bones and in the humerus, 
one may see expansion of the contour, the 
bone retaining all the characteristics of a 
benign tumor. 

In all benign lesions of bone or of the 
gastro-intestinal tract the contours of the 
roentgen shadow remain intact. The mar- 
gins of any defect are smooth throughout 
and never indistinct, serrated, or irregular, 
as they are in malignant lesions. This may 
serve to differentiate secondary (metastatic ) 
malignant lesions and fibrosarcomas which 
do not involve the cortex. In the gastro- 


intestinal tract the papillary types of carci- 
noma must always be kept in mind as ex- 
ceptions to the rule; because of lack of ulcer- 
ation these may retain the roentgenologic 


characteristics of benign tumors. 

When the roentgenologist assumes the re- 
sponsibility of deciding the malignancy or 
non-malignancy of a given lesion, he should 
be guided entirely by the roentgenographic 
data. Anteroposterior and lateral views are 
always necessary in long bones. Stereo- 
scopic films of pelvic bones will be found 
more useful. Palpatory manipulation, with 
the patient at various angles, is an impera- 
tive added factor in examination of the gas- 
tro-intestinal tract. 

Correlation of the roentgenographic with 
the clinical data should follow the roentgen- 
ographic examination. In cases of doubt 
the use of the tourniquet and excision of a 
specimen for microscopic study should al- 
ways precede a decision to amputate. Any 
other procedure may be disastrous to the in- 
terests of the patient and most embarrassing 
to the roentgenologist. 

Frequent experiences of seeing benign tu- 
mors in which amputation has been advised 
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and urged would lead one to believe that 
there remains much to be done in the educa. 
tion of our profession in interpretation, A 
careful study of the films with emphasis on 


-the-pomts ‘mentioned, followed by correla- 


tion of the roentgenographic with the clinj- 
cal data, will do much to strengthen the 
opinion of the roentgenologist in this field 
of diagnosis. 


CHARLES G. SUTHERLAND, M.B.(Tor.) 





RESOLUTION PERTAINING TO 
EXCLUSIVE LEASES 
ADOPTED BY THE CHICAGO ROENTGEN 


SOCIETY 


WHEREAS, there are at this time several 
large buildings in the “Loop” and adjoining 
business district of Chicago which have ne- 
gotiated exclusive leases for space in which 
to practise roentgenology, and 

Wue_reas, if the aforementioned practice 
of giving exclusive leases in this district be 
continued and extended to buildings now 
in the course of construction and_ being 
planned, there will be practically no desirable 
space available for roentgenologists, and 

WHEREAS, the specialty of roentgenology 
is a medical branch and a true medical spe- 
cialty, as much so as is surgery, neurology, 
ophthalmology, gynecology, pediatrics, or- 
thopedics, etc., and is consequently of para- 
mount importance to public and_ private 
health, in the diagnosis and treatment of dis- 
ease, and 

WHEREAS, exclusive leases are never even 
considered, much less asked for, by any of 
the other medical specialties, or given to any 
of them, and 

WueErEas, this giving of exclusive leases 
is discriminatory against roentgenologists, 
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because of the reasons previously herein set 
forth, therefore, be it 

RESOLVED, by the Chicago Roentgen So- 
ciety, that the giving of exclusive leases in 
any building, to any medical specialists, is 
wrong, is in bad form, is an unjust discrim- 
ination against that specialty, and, it is 
further 

RESOLVED, that the Building Managers 
Association of Chicago be and are hereby 
most earnestly and urgently requested to 
cease the issuance of any exclusive leases to 
any medical specialist, be he surgeon, psychi- 
atrist, gynecologist, pediatrician, or roent- 
genologist, and that at the termination of 
existing exclusive leases these be not re- 
newed, and it is further 

RESOLVED, that copies of these resolutions 
be transmitted to the aforementioned Build- 
ing Managers Association of Chicago, the 
Chicago Association of Commerce, and to 
the editors of RapioLoGcy, the American 
Journal of Roentgenology and Radium 
Therapy, the Bulletin of the Chicago Medi- 
cal Society, and to the Council on Medical 
Education and Hospitals of the American 
Medical Association, the American College 
of Surgeons, the American College of Ra- 
diology, and the American College of Phy- 
sicians. 
ATTEST: 

Wa tterR T. Bronson, M.D. 
Secretary-Treasurer. 





SECTION ON RADIOLOGY 


The Scientific Assembly of the Section on 
Radiology of the American Medical Asso- 
ciation will meet in Portland, Oregon, July 
10, 11, and 12, one-half day session on each 
day. 

Radiologists who are anticipating attend- 
ance upon this annual Assembly may look 
forward to a program of varied interest, to 
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be presented by men of outstanding ability 
and wide experience in the subjects pre- 
sented. The program will be printed in the 
Journal of the American Medical Associa- 
tion for June 8, 1929, and in the July issue 
of RaDIOLoGy, out in June. 





X-RAY AND RADIUM PROTECTION’ 


RECOMMENDATIONS OF INTERNATIONAL 
CONGRESS OF RADIOLOGY 


Abstract—The X-ray and radium protec- 
tion proposals that were adopted by the Sec- 
ond International Congress of Radiology 
are given in their final form. The section of 
the 1928 National Electrical Code, dealing 
with X-ray and high frequency apparatus, 
is also given. The first set of recommenda- 
tions are effective until the next congress in 


1931. 


The Bureau receives many requests for 
information regarding safety and protection 
from X-rays and radio-active substances. 
In answering these, each case has been con- 
sidered in itself and, when possible, recom- 
mendations have been made. At the Sec- 
ond International Congress of Radiology in 
Stockholm, 1928, there was adopted the fol- 
lowing series of recommendations (not fixed 
rules) covering such protection, and it is 
intended that from time to time additions 
or modifications will be made conforming 
to the advances in the practice and applica- 
tions of radiology. In connection with 
these recommendations it should be under- 
stood that in the various protection coeffi- 
cients the minimum value: consistent with 
safety have been given. 

The general form of the proposals is that 
adopted several years ago by the British X- 
ray and Radium Protection Committee and 





1This is Circular of the Bureau of Standards No. 374, 
reprinted by permission of Mr. George K. Burgess, Director. 
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which in the meantime has been found ap- 
plicable and quite satisfactory. 


I. RECOMMENDATIONS ADOPTED BY THE SEC- 
OND INTERNATIONAL CONGRESS OF 
RADIOLOGY, JULY, 1928 


1. The dangers of overexposure to X- 
rays and radium can be avoided by the pro- 
vision of adequate protection and suitable 
working conditions. It is the duty of 
those in charge of X-ray and radium de- 
partments to insure such conditions for their 
The known effects to be guard- 
ed against are: (a) Injuries to the super- 
ficial tissues; (b) derangements of internal 
organs and changes in the blood. 


personnel. 


1. Working Hours, Etc. 


2. The following working hours, etc., 
are recommended for whole-time X-ray and 
radium workers: 

(a) Not more than seven working hours 
a day. 

(b) Not more than five working days a 
week. The off-days to be spent as much as 
possible out of doors. 

(c) Not less than one month’s holiday a 
year. 

(d) Whole-time workers in hospital X- 
ray and radium departments should not be 
called upon for other hospital service. 

2. General X-ray Recommendations 

3. X-ray departments should not be sit- 
uated below ground-floor level. 

4. All rooms, including dark rooms, 
should be provided with windows affording 
good natural lighting and ready facilities 
for admitting sunshine and fresh air when- 
ever possible. 

5. All rooms should be provided with 
adequate exhaust ventilation capable of re- 
newing the air of the room not less than 


ten times an hour. Air inlets and outlets 
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should be arranged to afford crosswise ven- 
tilation of the room. 

6. All rooms should preferably be dec. 
orated in light colors. 

7. X-ray rooms should be large enough 
to permit a convenient layout of the equip- 
ment. A minimum floor area of 250 square 
feet (25 square meters) is recommended for 
X-ray rooms and 100 square feet (10 square 
meters) for dark rooms. Ceilings should be 
not less than 11 feet (3.5 meters) high. 

8. A working temperature of about 18° 
C. (65 

9. Wherever practicable the X-ray gen- 


F.) is desirable in X-ray rooms. 


erating apparatus should be placed in a sep- 
arate room from the X-ray tube. 

3. X-ray Protective Recommendations 

10. An X-ray operator should on no ac- 
count expose himself unnecessarily to a di- 
rect beam of X-rays. 

11. 
remote as practicable from the X-ray tube. 


An operator should place himself as 


It should not be possible for a well-rested 
eye of normal acuity to detect in the dark 
appreciable fluorescence of a screen placed 
in the permanent position of the operator. 

12. The X-ray tube should be surround- 
ed as completely as possible with protective 
material of adequate lead equivalent. 

13. The following lead equivalents are 
recommended as adequate: 


| Minimum 
| equivalent 
thickness 
of lead 


X-rays generated by 
peak voltages 


| 
| 


| 
~~ 
| 


Not exceeding— mm, 

75 K.V | 1.0 
100 K.V 15 | 
125 K.V... shacon 2.0 | 
150 K.V 2.5 
175 K.V... 3.0 | 
200 K.V... Nak 40 | 

: 5.0 | 


14. In the case of diagnostic work, the 
operator should be afforded protection from 
scattered rays by a screen of a minimum 
lead equivalent of 2 mm. 








S€ Ven- 
e dec- 


hough 
equip- 
quare 
d for 
quare 
ld be 
h 


t 18° 


re 


15. In the case of X-ray treatment the 
operator is best stationed completely outside 
the X-ray room behind a protective wall of 
a minimum lead equivalent of 2mm. This 
figure should be correspondingly increased 
if the protective value of the X-ray tube in- 
closure falls short of the values given in 
Paragraph 13. In such event the remain- 
ing walls, floor, and ceiling may also be re- 
quired to provide supplementary protection 
for adjacent occupants to an extent depend- 
ing on the circumstances. 

16. Screening examinations should be 
conducted as rapidly as possible with mini- 
mum intensities and apertures. 

17. The lead glass of fluorescent screens 
should have the protective values recom- 
mended in Paragraph. 13. 

18. In the case of screening stands the 
fluorescent screen should, if necessary, be 
provided with a protective “surround,” so 
that adequate protection against direct ra- 
diation is afforded for all positions of the 
screen and diaphragm. 

19. Screening stands and couches should 
provide adequate arrangements for protect- 
ing the operator against scattered radiation 
from the patient. 

20. Inspection windows in screens and 
walls should have protective léad values 
equivalent to that of the surrounding screen 
or wall. 

21. Efficient safeguards 
adopted to avoid the omission of a metal 


should be 


filter in all X-ray work. 

22. Protective gloves, which should be 
suitably lined with fabric or other material, 
should have a protective value not less than 
% mm. lead throughout both back and 
front (including fingers and wrist). Pro- 
tective aprons should have a minimum lead 
value of 4 mm. 


4. Electrical Precautions in X-ray Rooms 


23. The floor covering of the X-ray 
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room should be insulating material, suchas 
wood, rubber, or linoleum. 

24. Permanent overhead 
should be not less than 9 feet (3 m.) from 
the floor. They should consist of stout met- 
al tubing or other coronaless type of con- 
The associated connecting leads 


conductors 


ductor. 
should be of coronaless wire kept taut by 
suitable rheophores. 

25. Wherever possible earthed guards 
should be provided to shield the more ad- 
jacent parts of the high tension system. 
Unless there are reasons to the contrary, 
metal parts of the apparatus should be effi- 
ciently grounded. 

26. The use of quick-acting double pole 
circuit breakers is recommended. Overpow- 
ered fuses should not be used. If more than 
one apparatus is operated from a common 
generator, suitable overhead multiway 
switches should be provided. 

27. Some suitable form of kilovoltmeter 
should be provided to afford a measure of 


the voltage operating the X-ray tube. 


5. Radium Protective Recommendations 
(A) Rapium SALTs 


28. Protection for radium workers is 
required from the effects of: 

(a) Beta rays upon the hands; 

(b) Gamma rays upon the internal or- 
gans, vascular and reproductive systems. 

29. In order to protect the hands from 
beta rays, reliance should be placed, in the 
first place, on distance. The radium should 
be manipulated with long-handled forceps, 
preferably made of wood, and should be 
carried from place to place in long-handled 
boxes, lined on all sides with about 1 cm. 
of lead. All manipulations should be car- 
ried out as rapidly as possible. 

30. Radium, when not in use, should be 
stored in a safe as distant as possible from 
the personnel. It is recommended that ra- 
dium tubes or applicators be inserted into 
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separate lead blocks in the safe, giving a 
thickness of protective wall amounting to 
5 cm. of lead per 100 mg. of radium ele- 
ment. 

31. A separate room should be provided 
for the “make-up” of screened tubes and 
applicators, and this room should be occu- 
pied only during such work. 

32. In order to protect the body from 
the penetrating gamma rays during handling 
of the radium, a screen of not less than 
1 inch thickness of lead should be used, and 
proximity to the radium should occur only 
during actual work, and for as short a time 
as possible. 

33. The measurement room should be a 
separate room, and it should contain the ra- 
dium only during its actual measurement. 

34. Nurses and attendants should not 
_ remain in the same room as patients under- 
going radium treatment. 

35. All unskilled work or work which 
can be learned in a short period of time 
should preferably be carried out by tempo- 
rary workers, who should be engaged on 
such work for periods not exceeding six 
months. This applies especially to nurses 
and those engaged in “making up” appli- 
cators. 

36. Discretion should be exercised in 
transmitting radium salts by post. In the 
case of small quantities it is recommended 
that the container should be lined through- 
out with lead not less than 3 mm. thick. It 
is more satisfactory to transport large quan- 
tities by hand in a suitably designed carry- 
ing case. 


(B) EMANATION 


37. In the manipulation of emanation, 
protection against the beta and gamma rays 
has likewise to be provided. 

38. The handling of emanation should 
be carried out, as far as possible, during its 
relatively inactive state. 
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39. The escape of emanation should 
very carefully guarded against, and th 
room in which it is prepared should be pro- 
vided with an exhaust fan. 

40. Where emanation is likely to com 
in direct contact with the fingers, thin ry}. 
ber gloves should be worn to avoid contam. 
ination of the hands with active deposit 
Otherwise, the protective measure recom. 
mended for radium salts should be carried 
out. 

41. A separate pumping room should 
be provided with a connecting tube from the 
special room in which the radium is stored 
in solution. The radium in solution should 
be heavily screened to protect persons work- 
ing in adjacent rooms. This is preferably 
done by placing the radium in solution ing 
lead-lined box, the thickness of lead recom- 
mended being according to the following 
table: 





Quantity of radium 


element, in grams Thickness of lead 




















inches cm. 
0.5 6.0 15.0 
1.0 6.6 16.5 
1.5 6. 17.0 
2.0 7.2 18.0 











II. DISCUSSION OF THE RECOMMENDATIONS 


The proposals do not specify the use of 
sheet lead, but state that a certain “lead 
equivalent” be used. Sheet lead is, however, 
the safest and most permanent protection, 
and should be used whenever possible. If 
protective plasters are used, great care must 
be taken in their preparation and application 
in order to insure a uniform protective val- 
ue. Papers by Hunt’ * discuss the propet- 
ties and use of such materials. 

In most X-ray departments the lighting 
is inadequate and the ventilation poor. 
These are two factors which are very com- 

1F. L. Hunt and M. Temin: 


2F. L. Hunt: 
1925, XIV, 524. 


RapioLocy, February, 1927. 
Am. Jour. Roentgenol. and Rad. Ther, 
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monly overlooked in the design of X-ray de- 
partments and consequently particular atten- 
tion should be given to Paragraphs 4 and 5. 
There is frequently also a lack of suffi- 
cient auxiliary protective aprons on screen- 
ing stands and couches, thus exposing the 
operator to the very soft radiation scattered 
from the patient’s body. This is one of 
the most common sources of danger to the 
doctor. 
In the edition of 1928, the Electrical 
Committee of the National Fire Protection 
Association formulated Section 5012 of the 
National Electrical Code, which bears di- 
rectly on protection from X-ray equipment. 
Some measures in this code are covered in 
the proposals above, but where there is any 
difference between them, the more stringent 
should be followed. This section follows. 


Ill. 5012. X-RAY AND HIGH FREQUENCY 
APPARATUS 


(a) Adequate mechanical barriers shall be 
provided to prevent too close approach to any 
high voltage part except the operating tube 
and its leads, and it is recommended that all 
other parts be inclosed in a separate room or 
cabinet. Such barriers may consist of ground- 
ed metal or of insulating material, such as 
glass. High voltage parts inclosed in a wood- 
en cabinet shall have adequate spacing from 
the wooden walls. If one side of the high 
voltage circuit is grounded, the milliammeter 
shall be connected in the grounded lead, and 
need not be guarded. All operating parts, 
such as spark gap handles and regulating 
handles, shall be made of suitable insulating 
material, and shall be operative from outside 
of the barriers. 

(b) Overhead high voltage stationary con- 
ductors shall be not less than 7 feet 6 inches 
above the floor where the ceiling height’ per- 
mits, and in no case less than 7 feet. The 
high voltage leads on tilting tables and fluoro- 
scopes shall be adequately insulated or so sur- 
rounded by barriers that inadvertent contact 
with them is improbable. . Tube terminals and 
high voltage wires connected thereto should be 


adequately insulated for a distance of 12 inch- 
es from the terminal. Shields for this purpose 
shall be designed to carry the high voltage 
leads away from the patient in a direction at 
right angles to the long axis of the tube. X- 
ray tubes used in therapy shall be mounted 
in a grounded metal inclosure. 

(c) The low voltage circuit of a step-up 
transformer shall contain a manually operable 
automatic circuit breaker having no exposed 
live parts. There shall be an additional switch 
in this circuit, which for diagnostic work shall 
be one of the following types: (1) A switch 
with spring or other mechanism to open auto- 
matically except while held closed by the op- 
erator; (2) A time switch which will auto- 
matically open after a definite time for which 
it has been set. 

(d) Where more than one piece of appa- 
ratus is operated from the same high voltage 
source, each shall be provided with a high 
voltage switch so as to give independent 
control. 

(e) Low frequency current-carrying parts 
of machines of the quenched-gap or open-gap 
type shall be insulated or guarded so that they 
can not be touched during operation. This 
applies to all parts except the high frequency 
circuit proper which delivers high frequency 
current normally for therapeutic purposes. 

(f) Transformers which are a part of an 
X-ray or high frequency apparatus, even 
though they contain oil, are to be considered 
and treated as a part of the device, and need 
not conform to the requirements of Section 
5005 for power transformers. 

(g) All tube stands and fluoroscopes shall 
have their frames, operating handles, and 
other non-current-carrying metal parts of ap- 
paratus grounded in conformity with the re- 
quirements of Article 9. Non-metallic tables 
and chairs are recommended, particularly for 
therapeutic work. Metal or other conducting 
tables or chairs for supporting patients shall 
be suitably insulated from ground, and insu- 
lating floors, mats, or platforms shall be pro- 
vided for operators. It is recommended that 
floors of concrete or other conducting mate- 
rial be completely covered with linoleum, rub- 
ber tile, or other insulating material. 
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IV. DISCUSSION 


With the possible advent of new X-ray 
tubes, such as the “Metalix tube,” and new 
technic, such as high tension cables, and oil- 
immersed equipment, many of the problems 
How- 
ever, the present type of equipment will un- 
doubtedly be used for some time, and, there- 
fore, proper attention should be given to all 
new installations as well as existing ones. 


in protection would be simplified. 


In order to continue the work in protec- 
tion, the Congress has elected a committee 
of international character which will report 
any further progress at the Third Interna- 
tional Congress of Radiology at Paris in 
1931. 


resentative each 


This committee consists of one rep- 
from England, France, 
America, Germany, Sweden, and Italy, and 


to this committee will be referred any final 
decisions regarding protection. In_ this 
country it is planned to have a small “local” 
committee which will decide upon recom- 
mending any changes or additions arising 
from experience and advance in the United 
States. To this committee should be re- 
ferred any questions or suggestions regard- 
ing X-ray protection and, if no settlement 
can be reached, they will be taken up by the 
international committee, of which Dr. G. W. 
C. Kaye and Dr. Stanley Melville are the 
honorary _ secretaries. Communications 
pertaining to the code should be transmitted 
through Lauriston S. Sureau of 
Standards, the American member on this 
committee. 


Taylor, 


Washington, September 15, 1928. 
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UROLOGICAL ROENTGENOLOGY. By HuGH 
H. Younc, M.D., Clinical Professor of 
Urology, Johns Hopkins University ; 
Director, James Buchanan Brady Uro- 
logical Institute, Johns Hopkins Hos- 
pital, and CuHartes A. Waters, M.D., 
Instructor in Clinical Roentgenology, 
Johns Hopkins University; Assistant 
Visiting Roentgenologist, Johns Hop- 
kins Hospital. Volume VII of Annals 
of Roentgenology, published by Paul 
B. Hoeber, Inc., New York, 1928. 
Pages 499. Price $20.00. 


As the authors somewhat surprisingly 
state in the preface, “Urological Roentgen- 
ology” is not confined to the roentgeno- 
graphic aspect of urology but “includes a 
brief but comprehensive outline of the whole 
subject of urology, with stress on the pa- 
thology and the gross and minute changes 
externally and internally which they pro- 
duce, and also a brief outline of the symp- 


The 
inclusion of so much extraneous subject 
matter readily obtainable from standard 
text-books is to be regretted as it reduces 
markedly the room available for urological 


tomatology, diagnosis, and therapy.” 


roentgenograms and renders the hook less 
handy as a ready reference. 

Thus, we find the first chapter given over 
to the history of the development of uro- 
logical tables and instruments, while the sec- 
ond deals with the physiology and anatomy 
of the urinary tract, and so a considerable 
portion of the text is consumed before the 
subject matter in hand is commenced. 

Aside from the redundancy this inclusion 
compels, the book contains a large assort- 
ment of roentgenograms that illustrate the 
greater number of conditions, both normal 
and pathologic, that are usually encountered 
in roentgenologic work in the urinary tract. 

The space allotted to the various topics 
could have been better proportioned, as the 
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chapter on lithiasis occupies more space than 
is devoted to neoplastic disease, infections, 
infestations, tuberculosis combined. 
The interpretation of roentgenograms deal- 
ing with these conditions usually requires 
more study than of those associated with 
lithiasis. 

The inclusion of charts relating to urinary 
output, surgical technic, and the proper ap- 
plication of radium in the rectum when en- 
countered seems out of place in a work on 
roentgenology, but as these charts tend to 
broaden the readers’ conception of the sub- 
ject they are not a needless addition. Most 
of the illustrations are accompanied by case 
histories which add to their interest, and the 
habit of accompanying many of the roent- 
genograms with an artist’s drawing of the 
pathologic material following operation is to 
be especially commended. 


and 


The last chapter in the book, entitled 
“Neurological the 
Tract,” although of but sixteen pages, mer- 
its particular attention. 
are excellent, the text is pertinent, and the 


Lesions of Urinary 
The illustrations 


subject well covered. 





ROENTGENOLOGY: THE BORDERLANDS OF 
THE NORMAL AND Earty PATHOLOG- 
ICAL IN THE SKIAGRAM. By ALBAN 
KorHLer, Prof. Dr. Med., Wiesbaden, 
Ex-president of the German Roentgen 
Society, Honorary or Corresponding 
Member of the Swedish Medical So- 
ciety, Vienna Medical Society, Ameri- 
can Roentgen Ray Society, Spanish 
and Mexican Radiological Society, 
member of the British Institute of Ra- 
diology, Honorary President of the 
International Congress for Electrology 
and Radiology in Amsterdam, 1907, 
member of the Executive Committee 
of the Society of German Scientific 
and Medical Researches. Rendered 
into English from the fifth German 
edition by ArTHUR TURNBULL, M.A., 
B.Sc., M.B., CH.B. (Glasg.). New 
York, William Wood and Company, 
1928. Price $14.00. 
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ROENTGENOLOGY: Its Earty History, 
SoME Basic PHySICAL PRINCIPLES 
AND ProTecTivE Measures. By G. 
W. C. Kaye, O.B.E., M.A., D.Sc., F. 
Inst. P. With 49 illustrations. Paul B. 
Hoeber, Inc., New York. Price $2.00. 


| 
| 





Two vastly different books under the 
same title engage our interest. Kaye’s book 
is small and is really his Caldwell Lecture 
before the 1927 American Roentgen Ray 
Society at Montreal. 
physicist of England and is Director of the 


Kaye is a leading 


National Laboratory for Physical Experi- 
ments. He has just been made President of 
the British Roentgen Society. 

Koehler’s larger book is an exposition of 
normal anatomy as displayed by the roent- 
genographic method. This is the first Eng- 
lish translation, although there have already 
been five German editions. Koehler has 
achieved international fame through this 
book and many other roentgen studies. He 
has been President of the German Roentgen 
Society. 

Koehler’s book is of great practical value 
to the roentgen world. Kaye's is historical 
and philosophical, but with certain practical 
points in X-ray protection. 

Koehler’s excellent volume takes up each 
bone and anatomical organ of the body, de- 
scribes its usual normal roentgen appear- 
ance together with the normal variations of 
development, contour, and growth. It is 
really a roentgen anatomy. The book is 
prefaced with commendations by Dr. John 


Dr. 


John Woodburn Morison, radiologist at the 


Fraser, of Edinburgh, the surgeon; 


Royal Infirmary, and Dr. James T. Case, of 
Chicago. Dr. Arthur Turnbull, of Glasgow, 
has done this excellent translation. Without 
intent of plagiarism but with full agreement 
upon these expressions of praise, your re- 
viewer must draw from their sentiments. 
As Koehler prefaces, this book is for be- 
ginners (?) in roentgenology or the inex- 
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perienced. The work is an adviser on the 
diagnosis of those findings which exhibit or 
appear to exhibit slight and not particularly 
noticeable divergencies from the normal an- 
atomical picture. For such cases there has 
been no complete work in the roentgen lit- 
erature. The atlases of normal anatomy 
show only roentgenograms of the usual 
everyday typically normal conditions, while 
the atlases of pathological anatomy contain 
only pictures of very pronounced diseases, 
recognizable as such without any difficulty. 
Whether, for example, a small bony process, 
an indentation, a roughness, a small trans- 
lucency or opacity of the spongiosa struc- 
ture, a thickening the size of a pea in the 
shadow of certain soft tissues are to be reck- 
oned as belonging to the normal or the path- 
ologic, is a question no one ever asks. To 
recognize and correctly diagnose these slight 
alterations is quite as important as, indeed, 
more important than, the diagnosis of pro- 
nounced diseases; for the earlier a disease 
is diagnosed, the more successful can its 
treatment be. On the other hand, we are 
enabled to avoid regarding quite normal 
findings as pathologic ones; for example, to 
mistake the fabella in the external tendon of 
the gastrocnemius for an articular body 
may result in operations harmful to the 
patient. 

From the American prefacer, Dr. James 
T. Case, we quote the following: “The 
English-speaking section of the world-fra- 
ternity of radiologists will join in gratitude 
to the author and to the translator for mak- 
ing this valuable dictionary and atlas of ra- 
diologic criteria available in our own lan- 
guage. We feel certain that the book will 
find a very hearty welcome. It is needed not 
only by specialists in radiologic diagnosis, 
but by general surgeons, orthopedists, urol- 
ogists, anatomists, gastro-enterologists, spe- 


cialists in pulmonary diseases, as well as by 


physicians and lawyers whose work brings 
them in contact with problems of legal medi- 


RADIOLOGY 


cine. There is no other work in any language 
which contains all the facts pertaining to ra- 
diologic interpretation so patiently and 
painstakingly collected, digested, and or. 
ganized for ready and easy reference in this 
book.” 

It is easy to agree with, even amplify, the 
splendid encomium offered by the several 
prefacers. Dr. Koehler has produced a ref- 
erence roentgeno-anatomy that will receive 
enthusiastic praise from all who use it. So 
many of its good points crowd upon one for 
recital that it seems useless to choose from 
among them within the limits of this review, 

Kaye’s small volume carries historical 
notes, well illustrated, upon the early philos- 
ophers, upon the nature of the roentgen 
rays, total reflection of roentgen rays, pris- 
matic refraction, diffraction by ruled grat- 
ings, and the nature of radiation. Then fol- 
low three chapters upon X-ray protection. 
In his concluding chapters upon the future 
of roentgenology, he says: “The three phe- 
nomena of the differential absorption of 
roentgen rays by various kinds of maitter, 
the biological effects of the rays, and the dif- 
fraction of rays by crystalline solids have 
already been turned to account in the arts, 
sciences, and industries in many directions. 
Specialization will become inevitable, as is 
apparent from the immense literature that 
has already come into being from the activi- 
ties of the large body of workers who have 
been attracted by the various problems to 
which roentgen rays are being applied, 
whether medical, scientific, or technical. 
Our knowledge of the ultimate structure of 
the solid state of matter already owes more 
to roentgen-ray analysis than to any other 
means. As to the value of roentgenography 
to the surgeon, it is surely almost incalcula- 
ble. On the biological side it would seem 
that, while wonderful results are achieved 
from time to time in therapy, progress 1s 
somewhat hampered by a number of 
factors.” 
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and arms brought considerable relief. The 
pathology and the probable mechanism of the 
X-ray effect are also discussed. 

E. A. Poute, M.D., Pu.D. 


Massive (Atelectatic) Collapse of the 
Lung: With Report of Case Showing As- 
sociated Spontaneous Pneumothorax. L. R. 
Sante. Am. Jour. Roentgenol. and Rad. 
Ther., September, 1928, XX, 213. 

A case of massive atelectatic collapse of 
the lung is reported which occurred during an 
asthmatic attack in a male patient, age 19, 
which at the time of the original X-ray study 
showed an unusual complication, a spontane- 
ous pneumothorax. The pneumothorax prob- 
ably occurred through the over-expansion and 
rupture of a small uncollapsed portion of the 
The treatment to relieve the dis- 
tressing dyspnea and cyanosis consists in sim- 
ply turning the patient onto the unaffected 


upper lobe. 


side and inducing him to cough. This usually 
releases the obstruction in the bronchus and 
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Perutz, Atrrep. Regarding Light Therapy of 
Erythrocyanosis Crurum Puellaris.................... 534 


allows a prompt re-inflation of the lung. 
J. E. Hasse, M.D. 
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Clinic and Roentgenotherapy of Omarth- 
ritis. S. Grauer. Strahlentherapie, 1928, 
XXIX, 172. 

Arthritis of the shoulder joint was treated 
by applying three surface doses of 7 H each 
(about 300 FR) in seven-day intervals, through 
an anterior or posterior field of 20 20 cen- 
timeters. The minimum wave length amount- 
ed to about 0.1 Angstrom, the filter to 0.63 
millimeter Zn.+ 2.0 Al. In most cases 
the effect was very encouraging, the inflam- 
matory type particularly responding imme- 
diately and being relieved permanently. 

E. A. Poute, M.D. 


Further Investigations Regarding the 
Changes of the Functional Stage of the 
Blood Vessels Following Roentgen Irradia- 
tion. N. W. Lazarew. Strahlentherapie, 
1928, XXIX, 602. 

Ears of rabbits were irradiated with doses 
leading to epilation or inflammatory reactions, 
sometimes followed by atrophy of the skin. 
After ten months, the animals were killed. 
Pharmacological tests of the blood vessels in 
the exposed areas showed a decrease in con- 
striction following injection of histamin and 
caffein. This is in agreement with the obser- 
vations on the human skin after exposure to 
roentgen rays. 


E. A. Ponte, M.D., Px.D. 


A Statistical Study of Clinical and Labora- 
tory Findings in Gastric and Duodenal 
Ulcer, with Special Reference to Roentgeno- 
logic Data. T. Grier Miller, Eugene P. 
Pendergrass, and Katherine S. Andrews. 
Am. Jour. Med. Sci., January, 1929, 
CLXXVII, 1s. 

The authors reviewed and analyzed the data 
in 279 operatively proved gastric and duodenal 
ulcer cases, with a selected group of 36 gastric 
and 100 duodenal cases. 
are four times as frequent as the gastric. The 


The duodenal cases 


male sex predominated and the women were a 
The history was of 
the greatest diagnostic importance aside from 


little older than the men. 


the roentgenologic findings; the physical ex- 
amination less so. Fifty per cent showed a 


localized spot of tenderness in the epigastrium. 
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High gastric acidity was found in both types 
of cases, but also in normal individuals. 

The roentgenologic findings were: (1) 
Diagnosis was correct in 94 per cent in gastric 
ulcer and 88 per cent in duodenal ulcer; (2) 
The most important sign was the filling defect: 
(3) In 23 cases diagnosed either pyloric 
stenosis, gastroduodenal ulcer, or pyloric ob- 
struction, only 6 ulcers seemed to be at the 
pylorus—the rest were duodenal; (4) Healed 
ulcers give defects similar to adhesions or 
active ulcers, but do not present the associated 
fluoroscopic phenomena. 

Ropert A. ARENS, M.D. 


The Value of Roentgen-ray Therapy in 
Primary Malignant Tumors and Benign 
Giant-cell Tumor of Bone. William A. 
Evans and T. Leucutia. Am. Jour. Roent- 
genol. and Rad. Ther., October, 1928, XX, 
303. 

The authors present a series of twelve cases, 
most of them registered by the Bone Sarcoma 
Registry, as primary malignant bone tumors 
or benign giant-cell tumors, in all of which 
cases deep roentgen irradiation played an im- 
portant, or even the exclusive, part in effect- 


ing a two- to six-year cure of the patient. 

Summaries of the cases are as follows: 
Case 1 (Registry No. 526). A highly malig- 

nant spindle-cell sarcoma of the ilium was 


resected twice and then given deep roentgen 
therapy. When the patient died two and one- 
half years later the microscopical findings 
were those of a slow-growing osteochondro- 
sarcoma. 

Case II (not classified by Registry). Clin- 
ically and roentgenologically an osteogenic 
sarcoma of the frontal and sphenoid bones, 
treated solely by deep irradiation. The pa- 
tient was alive and clinically well five years 
later. 

Case IIT (Registry No. 523). Clinically, 
roentgenologically, and histologically a cellular 
The patient 
was alive and well eight years after onset and 


osteogenic sarcoma of the ilium. 


six years after development of lung metas- 
tases. 
Case IV (Registry No. 889). 


genic sarcoma of the upper end of the fibula. 


An osteo- 
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The patient was alive and well five years after 


onset of symptoms. Treatment: Pre-opera- 
tive irradiation, resection, post-operative irra- 
diation for recurrence. 

Case V (Registry No. 524). A tumor o1 
the maxilla, roentgenologically malignant but 
histologically probably essentially inflamma- 
tory (Ewing). The patient was well five 
years after roentgen and radium irradiation. 
“ Case VI (Registry No. 888). Ewing’s 
tumor, with multiple bone lesions ; first tumor 
noted four years previous to report. The pa- 
tient was well one year after X-ray treat- 
ments. 

Case VII (not classified by Registry). 
Tumor of hard palate variously diagnosed 
endothelioma, round-cell sarcoma, etc. ; treated 
by radium, X-ray, and, later, curettement and 
post-operative irradiation. The patient was 
well three years after discontinuing treatment. 

Case VIII (Registry No. 533). Multiple 
chondromata, with sarcomatous degeneration, 
treated by irradiation. Condition roentgeno- 
logically stationary and patient symptom-free 
four years after treatment. 

Case IX (not registered). A myxoma of 
the metacarpal well five years after curettage 
and post-operative irradiation. 

Case X (not classified by Registry). Pa- 
tient operated on in 1924 for tumor of ilium. 
Frozen section showed spindle-cell sarcoma. 
Treated by post-operative irradiation. Two 
years later bone regeneration of ilium; patient 
symptom-free. (Patient died later from per- 
forated appendix. ) 

Case XI (Registry No. 528). A giant-cell 
tumor of the lower end of the femur infected 
by biopsy. Failure of roentgen irradiation in 
presence of infection. Amputation necessary. 

Case XII (Registry No. 529). Giant-cell 
tumor of lower end of femur. The patient 
was clinically well, with marked regeneration 
of bone, four years after completion of three 
series of X-ray treatments. 

It is the authors’ opinion that the cases re- 
ported constitute decisive evidence that roent- 
gen therapy is one of the most powerful agents 
available for the treatment of malignant bone 
tumors. 

J. E. Haspe, M.D. 


Contribution to the Knowledge of the 
Roentgen Hyposensitivity of the Skin. 
Ludwig Haas. Strahlentherapie, 1928, 
XXIX, 608. 

This is an interesting article because it re- 
lates the history of a girl who is less sensitive 
to roentgen rays than the average person. 
While cases of hypersensitivity or even 
idiosyncrasy to roentgen rays are well known, 
very few of lowered sensitivity have been 
published. The patient in question was suffer- 
ing from severe hyperhidrosis of both hands. 
An erythema dose through 2 mm. of aluminum 
had no effect; at intervals of six to eight 
weeks repeated treatments were given, going 
as high as 265 per cent S.U.D. in one single 
sitting. Even at that high dose, no erythema 
followed; there was only slight pigmentation 
Eight months after the last treatment there 
were no other changes. 


E. A. Ponte, M.D., Px.D. 


The Diagnosis of Cancer of the Stomach. 
William Gordon. Brit. Med. Jour., Dec. 29, 
1928, No. 3547, pp. 1163. 

Practically all clinically discoverable gastric 
malignancies are primary, and almost all are 
carcinomatous. Gastric sarcoma is a rare dis- 
ease, probably not found in more than 5 per 
cent of the cases. Gastric cancer is now the 
commonest of all cancers in England, and is 
most frequent between the ages of forty and 
sixty. The duration of symptoms varies wide- 
ly, extending from three months to four years, 
the average being about one year. Symptoms 
which have lasted more than eighteen months, 
unless then associated with wasting and 
cachexia, are unlikely to be due to cancer, but 
there are exceptions. The author believes 
that the present observations indicate that the 
occurrence of cancer is unusual in gastric ul- 
cers and it is an important clinical truth that 
most patients with cancer have not suffered 
previously from any serious gastric disorder. 

Significant symptoms, which are of the ut- 
most value, are: (1) indigestion, such as dis- 
comfort after meals, fullness, weight, nausea 
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and pyrosis; (2) marked anorexia, which is 
considered of great importance; (3) weak- 
ness, when it is in excess of that which might 
be caused by the anorexia; (4) cachexia; (5) 
anemia; (6) pain, which may be absent in 13 
per cent of the cases and which is rather 
variable; (7) vomiting, which, like pain, is 
absent throughout the disease in about 13 per 
cent of the cases; (8) hemorrhage, which is 
shown by hematemesis in about 33 per cent 
of the cases, but which is practically constant 
in some degree and will be shown at least by 
occult blood in the stools; (9) the palpable 
tumor, which is found sooner or later in about 
75 per cent of the cases; (10) fever, which 
occurs in about 33 per cent of the cases at 
(11) offensiveness of 
breath and vomitus; (12) diarrhea; (13) 
dysphagia; (14) enlarged supraclavicular 
glands, which are quite rare; (15) edema of 
the. feet, which is a (16) 
thrombosis of the veins, regarding which some 


some time or other: 


late symptom; 
German writers have asserted that when in 
doubt about the diagnosis of cancer the ap- 
pearance of thrombosis of veins anywhere 
(17) 


blood” in the stools, if constant, is most sug- 


makes cancer probable, and “occult 
gestive of cancer. 

Analysis of the gastric content is often es- 
(1) 
marked diminution of free hydrochloric acid. 
but notation is made that free hydrochloric 


sential. Stress is laid on: absence or 


acid is absent in some cases of gastritis, in 
gastric atony, pernicious anemia, and in acne 
rosacea; (2) presence of lactic acid; (3) foul 
odor; (4) blood; (5) pus; (6) fragments of 
growth, and (7) the presence of Sarcinz. 

The X-ray findings are of the utmost value 
in many cases, and when available should in- 
variably be used. The author refers to the 
fact that in the hands of unskilled roentgenol- 
ogists they may be misleading. 

The “cardiac sign,” which was described by 
the author in 1903, has been confirmed by 
twenty-five years’ experience. He says it is 
almost pathognomonic of carcinoma and that 
only two other conditions can produce it 
starvation and diarrhea. This sign consists 
of a diminution, which may go on to complete 


disappearance, of the deep cardiac dullness in 


the recumbent posture, when there is nothing 
else to account for it. This sign is apt to be 
conspicuous in gastric carcinoma cases. 


The sites of secondary growths vary. Fifty 


per cent occur in the liver, 35 per cent in the 
peritoneum and omentum, 19 per cent in the 
pancreas, and 10 per cent in the lungs and 
pleura. Therefore, sooner or later, jaundice 
is found in about 15 per cent of the cases, 
ascites in 25 per cent, and pleural effusion in 
about 10 per cent. Twenty-five per cent of 
liver cases are secondary to stomach cancer, 
and gastric cancer is perhaps the commonest 
Other sec- 
ondary growths, occasionally useful in diag- 
nosis, are skin nodules and bone metastases, 
as revealed by the roentgen ray. 

Certain complications must be borne in mind 
avoid mistakes. General 
peritonitis occurs in about 3 per cent, and 
has been recorded as the first indication of 
cancer. 


cause of peritoneal malignancy. 


also in order to 


A gastric perforation into the gen- 
Peri- 
gastric abscess occurs in about 3 per cent and 
may be subphrenic, epigastric, hypochondriac, 
or umbilical. Gastric fistula is found in less 
than 3 per cent. Cerebral or spinal symptoms 
are found in 1 per cent of the cases and ex- 
tension of the growth may, in rare cases, re- 


eral peritoneal cavity is a rare event. 


sult in abscesses in liver, spleen, or kidney. 

The 
cause the commonest difficulties in diagnosis 
are chronic gastritis, gastric or duodenal ulcer 


diseases which simulate cancer and 


or their sequels, hepatic cirrhosis and gas- 
tralgia. 

Other tumors which may be confused with 
gastric cancer are: (1) cancer of the colon, 
which may lead to visible peristalsis and 
but from 
which differentiation the 
X-ray; (2) cancer of the head of the pan- 
creas may give many of the gastric symptoms, 


strongly suggest gastric cancer, 


can be made by 


but numerous signs, such as fat in the stools, 
Cammidge’s test, and Loewi’s test, should dif- 
ferentiate; (3) pyloric cancer may simulate 
tumor of the omentum and X-rays should be 
the best guide here to a certain diagnosis ; (4) 
simple gastric tumor, of which the differentia- 
tion must be made by exploratory incision: 
(5) the possibility of a hair ball must not be 
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forgotten in the case of an hysterical person; 


(6) feces in the colon, which, the author 


states, may closely simulate gastric tumor ; (7) 
aneurysm, which may cause confusion—and 
such error is easier to make than one might 
imagine, and (8) the possibility of gumma 
must be borne in mind. 

In conclusion, the author says that four 
points must never be forgotten, namely: (1) 
it is never justifiable to open the abdomen as 
the sole means of making a diagnosis; (2) it 
is never justifiable to refrain from advising 
laparotomy when there is reasonable hope of 
successful removal ; (3) the diagnosis must be 
arrived at by a joint use of clinical, radio- 
logical, pathological, and, if necessary, surgical 
means (of these, the greatest are the clinical) ; 
(4) “dyspepsia” is not a diagnosis. 


H. J. Uttmann, M.D. 


On the Radiation Therapy of Pelvic In- 
flammatory Diseases. H. Kamniker and St. 
Simon. Strahlentherapie, 1928, XXX, 441. 

This is a report of 81 cases of pelvic in- 
flammatory disease, 30 acute, 17 sub-acute, and 
34 chronic cases, which were treated by small 
doses of roentgen rays (150 K.V., 0.5 Zn. + 
1.0 Al., 10 to 45 per cent surface dose or 2.5 
to 13 per cent effective in the diseased tissue). 
The results were best in acute cases (70 per 
cent were improved or cured), while among 
the chronic cases only 35 per cent were im- 
proved. A dose of 10 per cent E.D. gave the 
highest percentage of results, while with a 
dose of 45 per cent E.D. they dropped to the 
lowest point. Amenorrhea following treat- 
ment and improvement of the condition in the 
adnexa did not always run parallel. Ambula- 
tory treatment is not advisable. The percent- 
age of recurrences is high in chronic cases, in 
those of gonorrheal origin, and following 
massive X-ray doses. Sometimes the condi- 
tion of the patient is worse immediately after 
exposure but improvement is usually seen 
later—from several hours to two days later. 
The effect of roentgen therapy is somewhat 
similar to that of protein therapy. 


E, A, Ponte, M.D,, Px.D. 
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Osteoma of the Frontal Sinus: Report of 
Two Cases, Robin Harris. The Laryngo- 
scope, May, 1928, XXXVIII, 331. 

After a brief review of 115 cases of true 
osteoma of the frontal sinuses previously re- 
ported, the author adds two more of his own, 
making a total of 117. He is of the opinion 
that osteoma of the frontal sinuses is the re- 
sult of an inflammatory process due to chronic 
sinusitis, although trauma at times may be an 
etiologic factor. He then reviews “Attach- 
ment,” “Growth and Size,” “Diagnosis and 
Symptoms,” X-ray examination being an in- 
valuable aid in the diagnosis and exact de- 
termination of size and character of growth. 

The two cases reported by Dr. Harris were 

admitted to the United States Veterans 
3ureau Hospital, No. 88, in April and Sep- 
tember, 1926, respectively. ‘In both cases the 
tumor was of such size that marked deformity 
was present, with displacement of the eye in 
both cases. The tumor was removed, with 
excellent results, the deformity being marked- 
ly improved. Recovery from the operation 
was rapid and uneventful in both cases. 


B. C. Cusnway, M.D. 


Some Results of a Study of Roentgeno- 
grams of the Abdominal Viscera. Robert O. 
Moody and Roscoe G. Van Nuys. Am. Jour. 
Roentgenol. and Rad. Ther., October, 1928, 
XX, 348. 

The writers made a study of the livers and 
spleens of 1,200 students of the University of 
Califorma. Films were made with the patient 
standing at a target film distance of 90 cm., 
and with the patient prone and supine on the 
The 
average liver length was 21.1 cm. in males 
Normal long livers 


Bucky diaphragm at 72.5 cm. distance. 


and 20.3 cm. in females. 
may have their lower tip 5.0 cm. below the 
The the 
upon changing the patient from the vertical 


interiliac line. excursion of liver 
to the horizontal position varied from 0 to 
10.9 cm., with the average excursion being 
slightly less than 3.0 cm. 

The average length of the spleen was found 
to be 12.9 em, with variations ranging from 
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7.0 to is.) cm. The width of the spleen was 
a somev. hat less accurate measurement roent- 
gencgraphically and was found to show varia- 
tions from 3.5 cm. to 10.0 cm. in this series of 
measurements, with the average being 5.0 to 
6.0 cm. In more than half the males and 
females the lower pole of the spleen was op- 
posite the level of the third lumbar vertebra, 
which is fully two vertebre lower than the 
position given in text-books on anatomy. 

The livers may be long and the spleen short, 
or, vice versa, the liver may be short and the 
spleen long, and such variations may not be 
necessarily in direct relation to the size of the 
individual. 

Thirteen subjects were put through a two- 
minute running exercise and in every instance 
the spleen shadow showed a recognizable de- 
crease in size immediately following the 
effort. 

Spleen shadows, likewise, were found to 
diminish in size immediately following the re- 
moval of blood for transfusion from two indi- 


viduals. 
J. E. Hasse, M.D. 


The Advance of Diagnosis in Relation to 
Duodenal Ulcer. R. W. McQuay. Can. 
Med. Assn. Jour., May, 1928, XVIII, 543. 

This contribution is reviewed because of 
the following statement made by the author: 
“A record of some twenty-six cases kept by 
me, in which the X-ray findings of one of 
the leading roentgenologists on the Continent 
were negative, showed that the clinical his- 
tory was so conclusive that they were recom- 
mended for surgery. In twenty-two of these 
duodenal ulcer was demonstrated at opera- 
tion.” 

In view of the generally accepted value of 
the X-ray in the diagnosis of duodenal ulcer, 
it would seem that the author makes an un- 
warranted aspersion upon his radiological 
associates. This conclusion seems confirmed 
by the author’s statement farther on in the 
paper, that in 134 cases of duodenal ulcer, the 
X-ray findings were definitely positive in 120 


cases. 


L. J. Carter, M.D. 


RADIOLOGY 





Experience with the X-ray Therapy of 
Hypertrophy of the Prostate. Rudolf Op. 
penheimer. Strahlentherapie, 1928, XXIX, 
315. 

In the author’s opinion, moderate doses 
combined with massage bring relief in a cop. 
siderable number of cases of hypertrophic 
prostatitis. Such treatment can not prevent 
the progress of‘the disease, particularly in the 
development of chronic retention. In some 
cases of bleeding, roentgen therapy was of 
help. High doses may aggravate an existing 
cystitis. It may make a future operation 
difficult and delay healing of the wound, 
Technic: 3 mm. Al., 24 cm. F.S.D., 33 to 40 
per cent E.D., through a perineal field, on two 
successive days; repetition at intervals of two 
to four weeks. 


E. A. Poute, M.D., Px.D. 


Experience with Glucose Therapy Com- 
bined with Roentgen Rays in Malignant 
Disease (after E. G. Mayer). H. Fiillsack. 
Strahlentherapie, 1928, XXVIII, 795. 

A few years ago, Mayer made a suggestion 
to treat inoperable tumors by roentgen rays, 
at the same time injecting hypertonic glucose 
solution intravenously. The author tried this 
procedure in 35 cases and could not see any 
beneficial effect of this combined therapy. 


E. A. Pou te, M.D. 


Pyelography: Errors in Technic and In- 
terpretation. Miley B. Wesson. Calif. and 
Western Med., November, 1928, X XIX, 297. 

Because pyelography and even simple cys- 
toscopy is still held responsible for an oc- 
casional death and hence must not be regarded 
as a harmless maneuver, in this paper an at- 
tempt is made to emphasize the simplicity and 
exactness of the various steps, and at the same 
time to call attention to the dangers that beset 
the path of the bold but untrained novice. 

Dr. Wesson advises the use of 12 per cent 
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sodium iodid, and the use of double pyelo- 
grams except when specifically contra-indi- 
cated. Bilateral pyelograms are very impor- 
tant as they permit the comparison of the two 


sides and constitute an economic factor for 


the patient. He states that a double pyelo- 
gram is merely a pelvic lavage with harmless 
12 per cent sodium iodid, a film being made 
during the process, and is really less danger- 
ous than a lavage with 1 per cent silver nitrate 
or 3 per cent mercurochrome. 

Double pyelograms can be taken with im- 
punity in any case that has been subjected 
to bilateral catheterization. 

Pyelography is usually a simple “‘fool-proof” 
procedure, but cystoscopy is not, and com- 
plete anuria and death follow urethral instru- 
mentation and are then attributed to the la- 
vaging of the kidney pelvis with sodium iodid 
—a harmless intravenous agent. 


F. B. SHEtpon, M.D. 


An Unusual Type of Supernumerary Dig- 
it. §. H. Corrigan. Can. Med. Assn. Jour., 
September, 1928, XIX, 342. 

The author can find no similar case on 
record. The digit is attached by a small 
pedicle to the external lateral aspect of the 
proximal phalanx of the little finger. A pho- 
tograph is shown. 

L. J. Carter, M.D. 


The Esophylaxis of the Skin from the 
Viewpoint of the New Light Research. 
Alois Memmesheimer. Strahlentherapie, 
1928, XXIX, 1. 

In 1916, E. Hoffman suggested that radia- 
tion may stimulate the inner secretion of the 
epithelium of the epidermis. It would be pos- 
sible to further the healing of tuberculosis by 
forming or increasing antibodies. In memory 
of his sixtieth birthday, the author presents a 
brief discussion of this theory and points out 
that quite a number of phenomena can be ex- 
plained by esophylaxis. 

E. A. Ponte, M.D. 
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Follicular Dental Cyst: Operatic... Henry 
M. Goodyear. The Laryngoscoye, May, 
1928, XXXVIII, 328. 

The author reports a case of follicular den- 
tal cyst. The patient was colored, aged 21, 
and came to the hospital with a temperature 
of 104 degrees. Wassermann reaction was 
negative. There had been a swelling over the 
left antrum for twelve years, gradually en- 
larging, without pain, except during acute 
coryza. Roentgenogram revealed one tooth 
in the lacrimal angle and one well up in the 
lateral anterior wall, with the crowns point- 
ing toward the center of the tumor mass. The 
patient was operated on five days after en- 
trance and the entire tumor mass (about 4 
inches in diameter) removed. Healing was 
prompt. This tumor is an unusual type, in- 
volving the maxillary sinus. 


B. C. CusHway, M.D. 


Further Observations on the Saturation 
Method in Roentgen Therapy as Applied to 
Deep-seated Malignant Disease. George E. 
Pfahler. Am. Jour. Roentgenol. and Rad. 
Ther., September, 1928, XX, 233. 

The “saturation method” in roentgen ther- 
apy consists in administering to the area to 
be treated an erythema dose which is to be fol- 
lowed for a short period of time by smaller 
doses at frequent intervals to maintain the ef- 
fect and just offset the rate of loss. Pfahler’s 
technic consists in administering 80 to 100 per 
cent of an erythema dose through each portal 
on successive days and in maintaining by small 
additional doses, administered daily, the sat- 
uration point for a period of from 10 to 14 
days. This plan of therapy is based on the 
assumption that the chief desirable effect of 
the radiation depends upon its direct destruc- 
tive effect on the tumor cells and that by main- 
taining the saturation effect throughout the 
period of cell division, the tumor will be more 
completely destroyed. 

Advantages of the saturation method are: 
Delivery of maximum radiation in the shortest 
period of time, with resultant maximum de- 
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structive effect; irradiation of all cancer cells 
during cell division; avoidance of treatment 
reactions by dividing the dose, and, in the 
experience of the author, clinical results su- 
perior to those obtainable by any other radia- 
tion method. 


J. E. Hasse, M.D. 


Regarding Light Therapy of Erythrocy- 
anosis Crurum Puellaris. Alfred Perutz. 
Strahlentherapie, 1928, XXIX, 283. 

Erythrocyanosis crurum puellaris, which is, 
perhaps, identical with the chronic erythema 
nodosum (Deneke), has attracted the atten- 
tion of dermatologists lately. The author has 
observed eight cases of this type—three cases 
were treated by X-ray, four by ultra-violet 
rays, and one by infra-red rays. A dose of 
from one-half to one-third E.D., filtered 
through 0.5 Al., was applied, and repeated 
aiter four weeks. Two of the cases treated 
by X-rays responded well, one not at all. Fol- 
lowing the exposure to ultra-violet rays, the 
itching sensation disappeared temporarily. 
The same result was observed after treatment 
by infra-red radiation. 


E. A. Pou te, M.D., Px.D. 


The Treatment of Carcinoma of the 
Breast. Karl Buchholz. Strahlentherapie, 
1928, XXIX, 698. 

The author presents a statistical discussion 
of the cases of breast carcinoma going through 
the surgical clinic from 1906 to 1924, covering 
a total of 384 patients. One surgeon operated 
on all cases, while the technic of radiation 
changed with the development of the X-ray 
apparatus. Very often radium was given in 
addition to roentgen rays. Of the total of 
384 patients, 358 were operated on, 3 of the 
remaining patients refused operation, while 
23 were inoperable. These 26 patients are not 
considered in the One hundred 
twenty-one cases were operated on only; 237 
received X-ray or radium or both following 
operation. The numerical facts of the entire 
material after three to ten years show that 
operation plus radiation leads to 100 per cent 


statistics. 


better results than operation alone. The post- 
operative treatment of carcinoma of the breay 
with moderate doses is, therefore, recom. 
mended. 

E. A. Poute, M.D., Px. 


On the Accuracy of Calibrating Standarg 
Instruments with the Three-electrometer 
Method. H. Hase and H. Kistner. 
Strahlentherapie, 1928, XXIX, 730. 

The sources of error which may occur in 
the two-electrometer method are pointed out, 
suggestions for their remedy being given. The 
authors also present a_ three-electrometer 
method which permits an accurate calibration 
of standard instruments in R-units. It is 
shown, for instance, that a percentage error 
of 50 per cent in the two-electrometer method 
will lead to an error of only 1.6 per cent with 
the three-electrometer method. 


E. A. Pou te, M.D., Px.D. 


Potential, Filter, Half Value Layer, 
Homogeneity, and Depth Doses in Deep 
Therapy. Hans Jacobi and Adolf Liechti. 
Strahlentherapie, 1928, XXIX, 503. 

The authors have continued their experi- 
ments regarding the problems in dosimetry 
and present the following conclusions: 

1. The sphere gap is a suitable means of 
measuring potential in diagnostic work and 
therapy if proper precautions are used. The 
relation between half value layer and poten- 
tial and filter is illustrated in curves. 

2. The half value layer is practically inde- 
pendent from type of tube and form of cur- 
rent. It is controlled only by potential and 
filter. This assumes, however, that the aver- 
age thickness of the glass walls of the tubes 
is equivalent to about 3 mm. aluminum filtra- 
tion. 

3. The safest way to define quality is the 
direct determination of the half value layer. 
In practice, it is possible, however, to get a 
definite idea of the distribution of X-ray in- 
tensity in the body based on an accurate meas- 
uring of potential and filter, 

4. The depth doses are dependent upon the 
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half value layer and to some degree upon the 
homogeneity; they are entirely independent 
from the current curve. 


E. A. Poute, M.D., Px.D. 


Large Pulmonary Abscesses Caused by 
Pyogenic Micro-organisms. F. Bezancon 
and A. Jacquelin. Paris Medical, Feb. 16, 
1929, p- 167. (Reprinted by permission from 
the British Medical Journal, April 6, 1929, 
No. 3561, p. 59 of Epitome of Current Medi- 
cal Literature.) 

During the past few years the subject of 
large pulmonary abscesses has received much 
attention, especially as a result of the War and 
of the epidemics of influenza. The authors 
claim that they should be regarded as a clin- 
ical entity, and that X-rays and bronchoscopy 
have shown that this type of abscess is nei- 
ther so rare nor so fatal as had previously 
been thought. They recognize three main 
types: (1) the acute circumscribed, by far 
the most common; (2) the extensive and 
chronic, with successive attacks and frequent- 
ly fatal, and (3) the extensive acute abscess 
with a tendency to diffuse necrosis, associated 
with high bacterial virulence, pneumonic in 
type, and very fatal. The first recognizable 
sign of such an abscess is the expectoration of 
pus, examination of which is of prognostic 
value. The physical signs vary, and may in- 
dicate a cavity in the lung; sometimes a layer 
of fluid due to pleural effusion masks the deep- 
er trouble. Often there is only dullness, and 
sometimes, in the deep central forms, signs are 
absent. X-ray examination usually shows 
one large abscess cavity, often partly filled 
with air; sometimes the cavities are double or 
multiple. This type of abscess generally clears 
up in from two to three months. The second 
or chronic type is distinguished by the failure 
of medical treatment, a history of repeated at- 


tacks of bronchitis, and the insidious onset. 
The sputum is more frothy and mucous, dysp- 
nea is more marked, and cough is a more im- 
portant feature. Radiography shows several 
abscess cavities, often in cluster formation. 
Pleural adhesions and contracting fibrous 
bands are the rule, so that pneumothorax is 
likely to be ineffective, and thoracotomy must 
be considered preferable. The general signs 
of this type are successive attacks of pyrexia, 
coughing, and increased expectoration, often 
accompanied by hemoptysis. The patient be- 
comes emaciated slowly, and this variety may 
be termed pseudo-tuberculous. The third type 
is rare, and is usually caused by the pneumo- 


bacillus and the streptococcus. Clinically and 


anatomically it is a massive necrosis of lung 
tissue, beginning with a pneumonic invasion 
and followed by necrotic disintegration. The 
duration of the illness is from five to eight 
days. As regards the prognosis, pneumococ- 
cal abscesses tend to end in spontaneous cure; 
streptococcal abscesses sometimes clear up 
with remarkable quickness, but at other times 
lead on to chronicity or necrosis; while Fried- 
laender’s pneumobacillus causes the most se- 
rious conditions. 

The authors state that, owing to the chance 
of spontaneous cure in many cases, only med- 
ical remedies should be tried at first, such as 
eucalyptus or intravenous injections of uro- 
tropine. Serotherapy or autogenous vaccino- 
therapy are sometimes useful, and the thirst 
cure has given good results. Postural drain- 
age has not been clearly successful in the au- 
thors’ cases. The indications for surgical meth- 
ods of treatment are discussed; first, pneu- 
mothorax, which, though often unsatisfactory, 
should be attempted. In certain cases phren- 
icectomy is useful, and in the chronic form, 
owing to the gravity and incurable nature of 
the disease, pneumotomy and_ thoracoplasty 
may be advisable. 


ROENTGENOLOGIST—Member Radiological So- 
ciety of North America is open for association 
with group or hospital. References and _partic- 
ulars on request. Address D-44, care RaproLocy. 

















Abbott Laboratories, 166, 500, 504. 
Abbott, M., 61. 


Abdominal viscera, Some results of study of roent- 
R. G. Van 


genograms of, R. O. Moody and 
Nuys (abstract), 531. 

Abelheim, A., 122, 125. 

Abscesses, lung, 383, 535. 


Acme-International X-ray Company, 
Acne vulgaris, 
274. 


166. 
On, D. E. H. Cleveland (abstract), 


Acromegaly, Case of, E. S. Mills (abstract), 264. 
Actinology, ‘Institute of, 363. 


Actinomyces, On radium sensitivity of, E. Ingber 


(abstract), 88. 

Adair, Frank, 94. 

Adami, J. George, 418. 

Adenitis, acute mediastinal, 383. 

Adler, A., 86. 

Ainsworth, W. K., 498. 

Akerlund (cited by J. T. Case), 104. 

Albee, Fred H., 75, 220. 

Alberti (cited by H. Holthusen), 42. 

Alexander, A., 365. 

Alius, H. J., 311, 316. 

Allen, ( Es 23. 

Allen, Norman M., 367. 

Altenburg, Edgar, 259. 

Alvarez, Walter C., 225, 228. 

American Association of Radiological Technicians, 
156, 452. 

American Medical Association, 519. 


American Medical Association Council on Physical 


Therapy, 237. 

American Radium Society, 448. 

American Surgical Association, 214, 215, 246, 247. 

American Urological Association, North-central 
Branch, 472. 

Amersbach, K., 81. 

Analgesic properties of the X-ray. 

Andersen, E. 

Anderson, Gilbert oe 149, 150. 

Andrews, E. Wyllys, 100. 

Andrews, George C., 138. 

Andrews, Katherine S., 528. 

Anencephalus, Roentgenologic diagnosis of, N. J. 
Nessa, 66. 

Annular shadows, Subpleural emphysema as causa- 
tive factor in formation of, H. P. Doub (ab- 
stract), 273. 

Aorta, Erosion of ribs due to stenosis of isthmus 
(coarctation) of, O. C. Railsback and William 
Dock, 

Appendix, Radiological study of, W. H. McGuffin 
(abstract), 88. 

Appendix, vermiform, Diverticulosis of, G. T. Pack 
and J. Scharnagel (abstract), 366. 

Archibald, E., 3-5, 118, 125. 

Arens, Robert A., 121, 125, 165, 177, 267, 271, 341 
(original paper with I. F. Stein), 450, 459, 528. 

Argon (rare gas), 3065. 

Armand-Delille, P., 2, 5. 

D’Arsonval, 363. 

Arthritis, Nature of, with consideration of rationale 
underlying some forms of physiotherapy useful 
in this disease, Ralph Pemberton, 235. 

Ascaris, eggs of, Radio- “ae investigations on, A. 
Zuppinger (abstract), 

Aschoff (cited by L. G. Cole), 49; 
Cramer), 90. 

Ashhurst, A. P. C., 222. 


LL. J. Garter, 27. 


(cited by H. 


INDEX TO VOLUME XII 


Acetabulum, Intrapelvic protrusion of, H. P. Doub, 
36 


536 





Aspray, J., 22. 

Assmann, H., 61, 452. 

Asthma, 24. 

Atlas Electric Devices Co., 332. 

Audler (cited by H. O. Mertz and L. A. Smith) 
195, 198. ; 

“Auerbach’s collar,” 495. 

Aurelius, Richard, 269. 


Bachem, A., 319. 

Bactericidal. effect of roentgen rays and its depend. 
ence upon external factors, W. E. Pauli and E 
Sulger (abstract), 269. 

Bader, Ellis R., 414, 418. 

Baensch, W., 81, 

Bagg, H ” 259, 

Bailey, Percival, 266. 

Balli, ® Sphincters of colon, 484. 

Balli, sphincter of, 484, 494. 

Bancroft, F. W., 57. 

Bangert, K., 365. 


Barclay, A. E., 314. 
Bardachzi, F., 364. 
Bardwell, 151. 


Barker, Lewellys, 75. 

Barles (cited by Balli), 484. 

Barnes, John M., 277-279, 282, 309-316 (original pa- 
per), S21, 323, S25, 227. 

Barr (cited by R. Ra, 237. 

Barrie, George, 509 

Barrow, Sidney, 444, 446. 

Barry, M. W., joint author ‘. Burby, John J., 275. 

Bartes (cited by Balli), 494 

Basedow’s disease, Radium therapy of, F. Gudzent 
(abstract), 381. 

Basedow’s disease, Roentgen therapy of, G. Holz- 
knecht (abstract), 381. 

Basedow’s disease, Roentgen therapy of, G. Schwarz 
(abstract), 381. 

Bass; CC, Place of radiology in undergraduate 
medical curriculum (editorial), 69-74. 

Baumgarten, : 

Beals, J. A., 263. 

Beasley, I. E., 86. 

Beatie (cited by Balli), 492. 

Beck ow by Balli), 488, 

Beck, , 448. 

Beck, Emil ix 165. 

Béclére (cited by M. E. Hanks), 405, 407, 408. 

Béclére, C., 121, 125. 

Beeler, R. C., 449. 

Beer, Edwin, 84. 

Behnken, Hermann, 89, 150, 290, 312, 313, 316, 319, 

321, 323, 392. 

Beirne (cited by R. Balli), 484, 487. 

Belden, Webster W., 165. 

Belfield, William T., 124, 125, 472, 483. 

Benda, R., 369, 375. 

Bendick, Arthur J., 182. 

Benedict, Stanley R., 178. 

Bethea, W. R., Intracranial studies by ventriculo- 
grams, 142. 

Bezancon, F., 535. 

Bickenbach, W., 90. 

Bieberbach, Walter DP; 

Binet, L., 1 


Biological aspects of roentgen therapy, H. Holthusen, 
3 


204. 


Biological importance of red and quartz light radia- 


open, F. Ludwig and J. von Ries (abstract), 


Biological ionization chamber, F, C, Wood, 461. 





Smith), 


depend. 
and E 


al pa- 


, 275, 
izent 
Lolz- 
warz 


uate 


19, 


O- 








tumors, See under Tumors. 
—, avery, Diverticulosis of, E. J. Boardman 
(abstract), 366. 
Blaine, Edward S., 207, 211-213, 355, 376. 
Blaine, Edward S., Unusual foreign object in kidney 
(original paper), 207, 211-213. See other ref- 


erences. 
Blakeslee, A. F., 259. 
Blance, C., 499, 504. 


i . Bs 449. . . 
Ber Aigitances circulating in, as cause of light 


dermatoses, W. Lipschitz (abstract), 368. 

Blood vessels following roentgen irradiation, Fur- 
ther investigations regarding changes of func- 
tional stage of, N. W. Lazarew (abstract), 528. 

Bloodgood, Joseph C., 448. 

Bloom, A., 267. 

Blumenfeldt, E., 61. 

Boardman, E. J., 366. te gioale 

Boardman, W. W., 271, 362, 363 (editorial). 

Bockenheimer, P., 505. _ 

Bohm (cited by R. Balli), 486. _ 

Boit (cited by I. S. Hirsch), 505. ; 

Bone, diseases of. See Osteitis fibrosa, Generalized. 

Bone Sarcoma Registry, 528. 

Book reviews, 81, 174, 260, 364, 452, 524. 

Borak, J., 273. 

Bordet, 61. 

Bordier, H., 408. 

Boruttau, H., &1. 

Bourges (cited by I. S. Hirsch), 514, 515. 

Bouwers, Albert, 166. 

Bowel, small, Diverticula of, E. L. Jenkinson, 100. 

Bowen, David R., 22, 308. 

Bowing, Harry H., 155, 449. 

Bowman, William B., 188. 

Braasch, William F., 179, 183, 204, 210. 

Braasch, William F., Roentgenologic diagnosis of 
ureteral stricture (original paper), 183, 210. 
See other references. 

Bradley, Robert A., 308. 

Brady, Geo. W., & Company, 166. 

Braestrup, C. B., 282, 316 

Brain abscess in frontal lobe resulting from acute 
frontal sinusitis and osteomyelitis of orbital 
plate, F. H. Brandt (abstract), 434. 

Brain, glioma of, Radiation treatment of, G. H. 
Hyslop and M. Lenz (abstract), 177. 

Brain, gliomas of, Roentgen therapy of, Percival 
Bailey, M. C. Sosman, and A. Van Dessel (ab- 
stract), 266. 

Brain tumors, Significance of petrous ridge defor- 
mation in roentgen-ray diagnosis and localization 
of, Henry K. Pancoast (abstract), 455. 

Brain. See Ventricular system, radiography of. 

Brambell, F. W. R., 400, 402. 

Brandenstein (cited by H. P. Doub), 369, 375. 

Brandt, F. H., 434. 

Brattstrom, E., 209. 

Brauer, Ludolph, 3, 5. 

Breast, cancer of, Relation of chronic cystic masti- 
tis to, A. R. Kilgore (abstract), 456. 

Breast, carcinoma of, Treatment of, K. Buchholz 
(abstract), 534. 

Breit, Gregory, 452. 

Brewer, 52. 

Brickner, W. M., 194, 198. 

Bride, J. W., 408. 

Brink, G. C., 450. 

Brites, Lowitz, 492, 494, 

Britesun, Inc., 167. 

British Medical Association, 214, 215, 223. 

British X-ray and Radium Protection Committee, 
520, 527. 

Broders, A. C., 360, 424, 427. 


INDEX TO VOLUME XII 





537 





Bronchi and lungs, Musculature of, C. C. Macklin 
(abstract), 458. 

Bronchiectasis, 3. 

Bronchopneumonia in children, 384, 385. 

Bronchoscopy, 1-3. 

Bronson, Walter T., 166, 224, 363, 519. 

Bronson, Walter T., Functional distortions of gas- 
tric contour (original paper), 224. See other 
references. 

Brown, A. L., 3, 5, 118, 125. 

Brown, Samuel, 165, 211, 212. 

Brunauer, Stefan, 268. 

Brunetti, L., 21, 22. 

Buchholz, Karl, 534. 

Buck, Kathleen, 406, 408. 

Buck X-Ograph Company, 167. 

Bucky, Gustav, 40. 

Bueermann, Winfred H., 49, 361. 

Bugbee, H. G., 204. 

Burby, John J., and Barry, M. W., Comparative 
measurements of quality of roentgen rays, 275, 
292, 293, 324. 

Bureau of Standards, Germany, 89, 150, 392. 

—— of Standards, United States, 322, 330, 334, 

19. 


Burnam, Curtis F., 157-160, 408. 

Burnam, Curtis F., External distance applications of 
heavily filtered radium (editorial), 157-160. See 
other reference. 

Burns, X-ray and radium, Treatment of, J. E. Shee- 
han (abstract), 178. 

Burrows, Montrose T., 43. 

Busi (cited by R. Balli), 484, 485, 487, 492. 

Busi, sphincter of, 484-486, 492, 494, 495. 


Cajori (quoted by R. Pemberton), 236, 237. 

Caldwell, E. W., 22. 

Caldwell position, 6. 

Calibrating standard instruments with 3-electrometer 
method, On accuracy of, H. Hase and H. Kust- 
ner (abstract), 534. 

California X-ray laboratories, 258. 

Cameron Surgical Specialty Company, 167. 

Camp, John D., 75. 

Campbell (cited by N. J. Nessa), 66; (cited by E. S. 
Blaine), 208; (cited by M. S. Henderson), 220; 
(cited by H. P. Doub), 369, 374, 375. 

Campbell, Willis C., Fractures of shaft of femur, 

06. 


Campuzano, Jorge, 205. 

Cancer of breast, Relation of chronic cystic mastitis 
to, A. R. Kilgore (abstract), 456. 

Cancer [of cervix], Regaud’s technic in: use of new 
radium applicator, H. Swanberg, 435. 

Cancer of cervix, Treatment of, Clyde O. Donald- 
son, 154. 

Cancer of intestine: clinical study, R. Warren (ab- 
stract), 270. 

Cancer [of] skin, X-ray treatment of, Results in, 
W. S. Lawrence (abstract), 267. 

Cancer of stomach, Diagnosis of, William Gordon 
(abstract), 529. 

Cancer, International Conference on, 368. 

Cancer, Radium therapy in (abstract), 368. 

Cancer, rats cured of, by radon, Study of resistance 
to tumor re-implantation, K. Sugiura and S. R. 
Benedict (abstract), 178. 

Cancer treated in general practice by colloidal lead, 
Ernest Talbot (abstract), 453. 

Cancer, treatment and results at Radiumhemmet, 
76-78. 


Cancer. See also under Carcinoma, Tumor, Ma- 


lignancy. 

Canelli, A. F., 204. 

Cannon (cited by W. T. Bronson), 225; (cited by 
R. Balli), 486. 





















































































































































































































































































































Cannon, sphincter of, 484, 486-488, 494. 

Canti film, 363. 

Gop. CS. 313. 

Carbuncle, 30, 31, 33. 

Carcinoma of breast, Treatment of, K. 
(abstract), 534. 

Carcinoma of cervix 
447. 

Carcinoma of cervix during pregnancy, with consid- 
eration of question of injury to offspring by ir- 
radiation, R. Zimmermann (abstract), 181. 

Carcinoma of cervix, On influence of roentgen rays 
on carbohydrate metabolism of, K. Jaroschka 
(abstract), 458. 

Carcinoma of cervix, Standardization of X-ray and 
radium treatment of, W. S. Lawrence, 429. 

Carcinoma of cervix uteri, Treatment of pain in, 


Buchholz 


(editorial), W. S. Lawrence, 


with special reference to stricture of ureter, 
C. L. Martin (abstract), 274. 
Carcinomata of uterine cervix, Management of, 


J. T. Stevens, 423. 

Carcinoma of uterus, Roentgen-ray dose in, ex- 
pressed in roentgen units, following ionization 
measurements in vagina, G. K. F. Schultze (ab- 
stract), 85. 

Carcinoma of stomach, R. R. Graham (abstract), 91. 

Carcinoma, gastric, Relationship of gastric ulcer to, 
M. R. Hoon and J. D. Garvin, 358. 

Carcinoma, Flexner-Jobling rat, 178. 

Carcinoma, vesical, Radium treatment of, A. C. 
Morson (abstract), 264. 

Carcinoma. See under Roentgen rays, Studies of 
biological effect of. 

Carcinoma. See also Cancer, Tumor, Malignancy. 

Cardiac disease, use of lipiodol in cases of, 3, 4. 

“Cardiac sign” in cancer of stomach, 530. 

Carey, Eben J., 74, 165. 

Carlson (cited by W. T. Bronson), 223. 

Carnegie Institution, Washington, 452. 

Carnett, J. B., 122, 126. 

Carter, L. J., 27-34, 86, 88-91, 177, 
269, 272, 274, 367, 368, 455, 460, 

Carter, L. J., Analgesic properties 
(original paper), 27. See other references 

Carty, John R., Source of danger in use of vertical 
roentgenoscopes and tube stands, 496. 

Case, James T., 66-68, 100, 104, 228, 232, 233, 268, 
525, 526. 

Case management in radiotherapy, Margaret Hoing, 
249. 

Casellas, P 


180, 182, 264, 
532, 533. 
of the X-ray 


R., Roentgenologic study of child’s chest, 


Cassidy, L. L., 230, 232 
Cathode rays, 151, 294. ‘ 
Cathode rays, Clinical experiences with therapeutic 


use of, W. Baensch and R 
stract), 86 

Cathode ray dosimetry, Lauriston S. Taylor, 294. 

Cervix, cancer of, Treatment of, Clyde O. Donald- 
son, 154. 

Cervix, Carcinoma of, during pregnancy, with con- 
sideration of question of injury to offspring by 
irradiation, K. Zimmermann (abstract), 181. 

Cervix uteri, carcinoma of, Treatment of pain in, 
with special to stricture of ureter, 


Finsterbusch (ab- 


reference 
C. L. Martin (abstract), 274 

Cervix. See also under Carcinoma 

Chamberlain, W. E., 43. 

Chest, child’s, Roentgenologic study of, P. R. Casel- 
las, 382 


Chest diagnosis, Lipiodol in its relation to, B. H. 
Nichols, 1. Laas 
Chest, physical and roentgen-ray examination of, 


Certain factors militating against accurate cor 
relation of, F. M. Pottenger (abstract), 181. 


38 RADIOLOGY 











Chiari (cited by H. O. Mertz and L. A. Smith) 
195, 198; (cited by H. P. Doub), 369, 375,” 
Chiarolanza (cited by R. Balli), 489. 
Chicago Medical Society, 163, 164, 363. 
Chicago Roentgen Society, 163, 363, 518. 
Chicago X-ray Film and Mount Company, 167. 
Chilaiditi, D., 364. 
Child’s chest, Roentgenologic study of, P. R. Cage. 
las, 382. 
Childhood, first tuberculous infection of, 
E. Rominger (abstract), 265. 
Childhood, urinary infections in, Spina bifida oc: 
culta: its relation to dilatations of upper uf. 
nary tract and, H. O. Mertz and L. A. Smith 
Children, bronchoscopy in, 2. 
Children, Cholecystitis and cholelithiasis in, J. 4 
Beals (abstract), 263. ; 
Children, feebleminded, 261. 
Children, fracture of shaft of femur in, 112. 
Children, sinus infection in, 385, 386 
Children, thymus examination in, 382, 385, 326. 
Chiray, M., 194, 198. 
Chite, A. L., 194, 198. 
Chittick, A. G., 449. 
Cholecystitis and cholelithiasis in children, J. A 
Beals (abstract), 263. 
Cholecystitis, Chronic, W. Magner (abstract), &35. 
Cholecystographic filling, Failure of, in presence of 
acute pyloric pathology, E. H. Skinner, L 
Lockwood, and E. R. Deweese (abstract), 366. 
Cholecystography (editorial), W. W. Boardman, 362. 
Cholecystography for differential diagnosis, New 
method to increase value of (abstract), Arnold 
Grebe, 5. 
Cholecystography, Uncertainties of, W. W. Board- 
man (abstract), 271. 
Cholelithiasis, Cholecystitis and, in children, J. A 
Beals (abstract), 263. 
Christeller, E., 507. 
Christie, A. C., 416. 
Christopher, Frederick, 193, 198. 
Clairmont, P., 81. 
Clark (cited by J. R. Dillon and B. A. 
Clark, John G., 435, 437-439, 443, 446. 
Clarke, H. C., 205. 
Cleveland, D. E. H., 274. 
Cleveland, W. R., 449. 
Coal miners’ injuries, 345. 
(Coarctation) of aorta, Erosion of ribs due to ste- 
nosis of isthmus, O. C. Railsback and William 
Dock, 58. 
Coblentz, W. W., 331-333, 335, 339, 340. 
vodman, E. A., 421, 422. 
vody, Bernard A., 179. 
‘ohnheim (cited by B. F. Schreiner), 127. 
colby, F. H., 204. 
wile, Lewis Gregory, 48, 88. 
cole, Lewis Gregory, Malignancy of gastric ulcer 
(original paper), 4%. See other reference. 
Yoleman (cited by G. C. Anderson), 149. 
collins, J. N., 449. 
Colloidal Jead, Cancer treated in general practice 
with, Ernest Talbot (abstract), 453. 
“CoMosol lead.” See Colloidal lead. : 
Colon, Roentgenology of: value in clinical medicine, 
J. W. Larimore (abstract), 105, 
Colon, Sphincters of, R, Balli, 484A. 
Color, accurate determination of, by new instrument, 
78, 
Compton, Arthur H., 461. 
Condyloma, pointed, Which type of, should be treat 
ed by roentgen rays? R, O, Stein (abstract), 
271, 


Coolidge, 


Regarding. 


Cody), 180. 


<A 


~~ 


W ° J ) 


, 36, 86, 151, 294, 295, 











Board- 
LA 


) Ste- 
iam 


INDEX TO VOLUME XII 539 


oper, John E., 67. 

coe. Leon, 168. 

Cooper & Cooper, Inc., 168. 

Corning Glass Co., 332, 339. ? 

Coronium S <a element), 365. 

Corrigan, 5. 11, J9¥. 

icuiies, J. A., 408, 449. 

Coste, 194, 198. i 

Costolow, William E., 45, 98, 230-234, 448, 449. 

Costolow, William E., with Albert Soiland and Or- 
ville N. Meland, Comparative notes on radon 
implants (original paper), 45. See other ref- 
erences. ‘ 

Costolow, William E., with Albert Soiland and Or- 
ville N. Meland, Role of radiation therapy in 
pelvic infections (original paper), 230. See 
other references. 

Cotton (cited by M. S. Henderson), 216. 

Coutard, H., 443. ; : 

Coxa vara, Epiphyseal, M. K. Smith (abstract), 265. 

Craigie, D., 58, 61. 

Cramer, F. J., 194, 198. 

Cramer, H., 90. : — 

Crandall, L. A., and Walsh, E. L., Effect of iodized 
oils on serous membranes, 499. 

Crane, A. W., 229, 234, 252-254. 

Crane, A. W., Negative X-ray findings (editorial), 
252-254. 

Crista galli, bony nasal septum and, Rare or hitherto 
unrecorded cavity with fluid in, V. J. Schwartz 
(abstract), 457. 

Crocker, William, 259. 

Crouter, Miss, 236, 237. 

Croves (cited by R. Balli), 488. 

Crutchfield, E. D., 165. 

Cryderman, W. J., 451. 

Crystals, organic, radiation of, 151. 

Cullen, Thomas S., 459. 

Culligan (cited by J. R. Dillon and B. A. Cody), 
180. 


Cunningham, J. D., 418. 

Curie colpostat, 437, 440. 

Curie, Madame, 435. 

Curtis, Arthur H., 232. 

Curtis, W. C., 259, 260. 

Cushway, B. C., 178, 264, 268, 434, 458, 531, 533. 

Customs regulations covering Commercial Exhibit 
at Toronto meeting, 451. 

Cutaneous roentgen therapy, Clinical difhculties en- 
countered in, G. M. MacKee (abstract), 4600 

Cutler, Max, 45, 94, 98. 

Cyst, Follicular dental: operation, H. M. Goodyear 
(abstract), 533. 

Cystadenoma of ovary, papillary, Value of radiation 
therapy in post-operative treatment of, W. A. N, 
Dorland, 419. 

Czerny, V., 505. 


D vitamins, 392. 

Da Costa, John C., 418, 515. 

Dalziel, T. K., 194, 198. 

Dandy, Walter E., 144, 148. 

Danger, Source of, in use of vertical roentgenoscopes 
and tube stands, John R. Carty, 496 

Dauvillier, M. A., 460, 

David, Solomon D,, 269. 

Davies, Rose & Co., Ltd., 168 

Dawson (cited by I. S. Hirsch), 507 

Day, Robert V., 204. 

Deaver, John, 48, 49, 182 

Delbet, Pierre, 194, 198 

Deneke (cited by A. Perutz), 534. 

den Hoed, D., 392, 

De-Quervainda, F,, 488 

Dermatology, Polyradiotherapy in, W. I. LeFevre, 
0, 


Dermatology, Supersoft roentgen rays (2A.) in, J. J 
Eller (abstract), &4. 

Dermatoses, light, Substances circulating in blood 
as cause of, W. Lipschitz (abstract), 368. 

Desjardins, A. U., 27, 32-34, 211, 259, 299, 454. 

Dessauer, 85, 319. 

Deweese, E. R., 366. 

De Witt, C. H., 91. 

Dextrocid injections, increase of effect of roentgen 
rays by, Experiences regarding, J. Jacobs (ab- 
stract), 270. 

Diagnostic department of general hospital, Fred 
Jenner Hodges, 412. 

Diathermy following fracture, 248. 

Dickson, W. H., 176, 451. 

Dickson, Mrs. W. H., 451. 

Diet, special, Radium treatment of certain types ot 
metabolic diseases in connection with, M. Heiner 
(abstract), 457. 

Dieterich, W., 182. 

Dietlen, 61. 

Digit, supernumerary, Unusual type of, S. H. Corri- 
gan (abstract), 533. 

Dillon, James R., 179. 

Diverticula of small bowel, E. L. Jenkinson, 100. 

Diverticulosis of urinary bladder, E. J. Boardman 

(abstract), 366. 

Diverticulosis of vermiform appendix, G. T. Pack 
and I. Scharnagel (abstract), 366. 

Dobrzanski, A., 23. 

Dock, William, 58. 

Dodderlein, A., 421, 422. 

Dohner (cited by R. Balli), 486. 

Donaldson, Clyde O., Treatment of cancer of cervix, 
154. 

Donaldson, S. W., 165. 

Dorcas, M. J., 332, HO. 

Dorland, W. A. Newman, 67, 419-422, +44, +46. 

Dorland, W. A. Newman, Value of radiation ther- 
apy in post-operative treatment of papillary 
cystadenoma of ovary (original paper), 419. See 
other references. 

Dorman (cited by G. C. Anderson), 149. 

Dorno, C., 177. 

Dose unit for roentgen rays, Regarding question of, 
Hermann Behnken (abstract), 150. 

Doub, H. P., 23-25, 66, 67, 85, 265, 273, 355, 366, 367, 
309, 455. 

Doub, Howard P., Intrapelvic protrusion of acetab- 
ulum (original paper), 309. See other refer- 
OnCES. 

Dourmashkin, R. L., 204 

Drea, W. F., 23. 

Dresser, R., 421, 422. 

Dreuschuck, F., 421, 422. 

Drips, Della G., joint author, 393, 408-411 

Drosophila eggs, 401, e¢ seg 

Duane, Wilham, and his ionization chamber, 150, 
277, 280, 281, 289-292, 310-313, 315, 316, 319, 322, 
324-326, 461, 405, 470: 

Dufestel, 364. 

Duffy, James J., Use of gold-fhiltered radon seeds, 93. 

Dunavant, Buford N., 204. 

Duodenitis, Roentgenologic consideration of, BO R 

Kirklin, 377. 

Durek, H., 508 


Eastman Kodak Company, los. 

Eban, Isaac, 418 

Echternacht, A. C., +49 

[Education] Place of radiology in undergraduate 
medical curriculum (editorial), C. C. Bass, 

Ehrich, 127. 

v. Eiselberg, 50. 

Eisendrath, Daniel N., 165, 204, 208. 

Kisenstaedt, 7. S., 195, 198. 





340 


Eisler, Fritz, = 258. 

Elder, H. oll 

Electroscopic igs device, 
Robert B. Tait, 65. 

“Electrostatic a" 317, 319. 

Eller, Joseph J., 

Elliot (cited by Rh Balli), 491. 

Elsberg, C. A., 147, 148. 

Elsner, ie Ae 

Emerson, W. B., 339, 340. 

Emmert, Max, 418. 

Emphysema, Subpleural, as causative factor in for- 
mation of annular shadows, H. P. Doub (ab- 
stract), 273. 

Engeln Electric Company, 168. 

Epiphyseal coxa vara, M. K. Smith (abstract), 265. 

Eppinger (cited by H. P. Doub), 370, 375. 

Epstein, R., 455. 

Erdmann (cited by W. A. N. Dorland), 419. 

Ernst, Edwin C., 10, 15, 23, 24, 43, 363, 448. 

Erosion of ribs due to stenosis of isthmus (coarcta- 
tion) of aorta, O. C. Railsback and William 
Dock, 58. 

Erskine, A. W., 

Erythema dose, 297, 299, 320, 321, 327, 467. 

Erythrocyanosis crurum puellaris. Regarding light 
therapy of, A. Perutz (abstract), 534. 

Esau (cited by H. P. Doub), 369, 370, 375. 

Esophagus, Hyperkeratosis of, F. N. G. Starr (ab- 
stract), 90. 

Esophagus, Peptic ulcer of, J. Friedenwald, M. Feld- 
man, and W F. Zinn (abstract), 458. 

Esophylaxis of skin irom viewpoint of new a 
research, A. Memmesheimer (abstract), 533 

Estes, W. D., 222, 239. 

Estes, W. L., Fractures of femur (original paper), 
239. See other reference. 

Eusterman, George B., 49, 361. 

Evans, William A., 528. 

Ewing, James, 49, 51, 127, 135, 

ie” Rg wrens of, Roentgen-ray 

. Herrnheiser (abstract), 387. 


291, 320, 323, 


Modifications of, 


319, 320, 323. 


300, 420, 517. 
treatment of, 


Failla, G., 45, Sa 98, 160, 324, 470. 

Fairbank, H. A. T., 418. 

Fay, Temple, 74, 122, 125, 198. 

Fehr, O., 365. 

Feldman, Maurice, 458. 

Feldweg, P., 408. 

Fels, Erich, 418. 

Felty, Augustus R., 205. 

[Femur] Femoral neck, 
tion of non-union in, 
264. 

Femur, Fractures of W. L. 

Femur, Giant-cell tumor of 
with probable cure), W. G. 
209. 

Femur, Fractures of shaft of, Willis C. 
106. 

Féré (cited by H. P. Doub), 369, 375. 

Fernau, Albert, 151, 255. 

Fibroids, Treatment of, F. B. 
180. 

Fibromyomata and other benign gynecologic cases, 
Roentgen therapy in: clinical report of 12 years’ 
experience, M. E. Hanks, 403. 

Fifteenth Annual Meeting of the Society, 
December, 1929, 450 

Figi, F. A. 449, 

Filippini, G., 21, 22. 

Asa owed f R., %. 

Fischer, Karl, 205. 

Fishback, 209 

Fisher, L. F., 449 


Fistula, Gastrocolic, 


Roentgenologic demonstra- 
P. M. Hickey (abstract), 


Estes, 239. 

neck of (operation, 
Turner (abstract), 
Campbell, 


Mowbray (abstract), 


Toronto, 


W. H. Dickson (abstract), 176 


RADIOLOGY 


Fitz, R. H., 50 

Flascamp, 230. 

Fleischner, Felix, 256. 

Fleming, H. N., 168. 

Fliegel, Otto, 256. 

Foley, Frederick E, B., 172. 

Food stuff, vitamin-free, On influence of roentgen 
= on, F. Rost and W. Dieterich (abstract), 

Ford, Frances A., 393, 406, 408-409, 420, 422. 

Ford, Frances A. and Drips, Della G., Clinical and 
experimental ‘studies of low dosage irradiation 
of ovaries and hypophysis in menstrual disorders 
(original paper), 393. See other references, 

Foreign body, examination of children for, 383, 

Foreign body, movements of, within body, 212, 213, 

Foreign object in kidney, Unusual, Edward S. 
Blaine, 207. 

Forestier, +. 1, 3, 23, 25, 82, 114, 117-119, 122-126 
148, 194, 198, 499, 504. : 

Forssell, Gésta, 76. 

Foulds, G. S; 206. 

Foundations in roentgenology 
Sutherland, 517. 

Fractures from operative viewpoint, Melvin S. Hen- 
derson, 214. 

Fractures of-femur, W. L. Estes, 239. 

[Fracture of femur] Roentgenologic demonstration 
of non-union in femoral neck, P. M. Hickey 
(abstract), 264. : 

Fractures of pelvis, W. H. Gilmore, 345. 

Fractures of shaft of femur, Willis sl Campbell, 106. 
Fractures, Simple, Committee on Treatment of, 
British Medical Association, 214, 215, 223. 

eg ers Jules, 194, 198. 

Frankl- Hochwart, L., 195, 198. 

eanex John, 525. 

Fraser position, 11. 

Fraser, Robert H., 6, 114, 125. 

Fraser, Robert H., Diagnostic uses of lipiodol in 
paranasal sinuses (original paper), 6. See other 
references. 

Frazier, C. H., 499, 504. 

Freeman, Ira M., 365. 

Frehafer, M. K., 340. 

French Screen Company, 169. 

Freund, Ernst, 256. 

Freund, Leopold, 256. 

Fricke, Hugo, 89, 153, 471. 

F riedenwald, Julius, 458. 

Friedl, E., 81. 

Frie meter r bacillus, Roentgen-ray diagnosis of pul- 
monary infections with, K. Kornblum (abstract), 
180. 

Friedman, 

4 


(editorial), C. G, 


Lewis J., Iodized oil in roentgenology, 


Friedrich, 319. 


Fuhs, Herbert, 256. 

Fullsack, H., 532. 

Furst, Walter, 427, 428. 

Furunculosis and carbuncle, 30, 31, 33. 

Gabor (cited by H, Holthusen), 3 

Gager, C. Stuart, 259. 

Galen (cited by 'W. W Wasson), 385. 

Gallbladder, Chronic, John Deaver (abstract), 182. 

Gall-bladder disease. See also Cholecystography. 
etc., and Graham gall-bladder test. 

Gamma radiation, Distribution of, in space, and its 
measurement for therapeutic purposes, 
Kessler and F. Sluys (abstract), 267. 

Gangrene, pulmonary, 384. 

Gardner, James, 165. 

Garvin, yi hn D., joint author, 358. 

Gassul, Kt. , SA. 





INDEX TO VOLUME XII 


Gastric contour, Functional distortions of, Walter 
T. Bronson, 224. ; : 

Gastric polyposis: report of 2 cases, with review of 
literature, A. A. Strauss, J. Meyer, and A. 
Bloom (abstract), 267. 

Gastric rg Roentgenologic manifestations in 87 
cases of, A. B. Moore and R. Aurelius (ab- 
stract), 69, 

Gastric ulcer to gastric carcinoma, Relationship of, 
M. R. Hoon and J. D. Garvin, 358. 

Gastric ulcer. See under Ulcer. 

Gastrocolic fistula, W. H. Dickson (abstract), 176. 

Gastro-intestinal tract, eer malformation of, 
Report of case of, A. B. LeMesurier and F. F. 
Tisdall (abstract), i 

Gefasse (cited by O. C. Railsback and W, Dock), 61. 

Geiringer, Dav id, 205. 

Geist, S. H., 404, 407, 408. 

Gelston, C. F., ag 5. 

General X-ray Company, 169. 

Genoway, Charles V., 33. 

George, A. W., 486. 

Geyman, M. J., 266, 267, 269, 271, 368. 

Gibson, K. S., 333, 336, 338, 340. 

Gietz (cited by R. Balli), 488, 

Gilmore, W. H., Fractures of pelvis, 345. 

Ginsburg, Solomon, 449. 

Gland, prostate, Sarcoma of, R. E. Powell (abstract), 
455. 

Gland, suprarenal, Effect of irradiation on, A. U. 
Desjardins (abstract), 454. 

Glaser, M. A., 499, 504. 

Glass seeds, 93 et seq. 

Glass, Ultra-violet transmitting, C. Dorno (abstract), 
177. 

Glass, window, and quartz in ultra-violet region, On 
influence of dust and dirt on transparency of, 
W. Hausmann and O. Krumpel (abstract), 179. 

Glasser, Otto, 86, 88, 89, 150, 293, 309, 315-319, 321- 
325, 327, 367, 460 

Glasser, Otto, and Portmann, U. V., Reliability of 
r-unit for measurement of roentgen and radium 
radiation (original paper), 317. See other ref- 
erences. 

Gliomas of brain, Roentgen therapy of, Percival 
Bailey, M. C. Sosman, and A. Van Dessel (ab- 
stract), 266. 

Glocker, R., 277, 282, 292, 309, 314, 315, 319, 388, 391. 

Glucose therapy combined with roentgen rays in 
malignant disease (after E. G. Mayer), Expe- 
rience with, H. Fullsack (abstract), 532. 

Goddu, Louis A. O., 418. 

Goin, Lowell S., 188. 

Gold as filter, 93 et seq., 439. 

Goldhaft (cited by R. hacia’. 236. 

Goldhamer, Karl, 258. 

Gollwitzer, 2 316. 

Goodspeed, ” H., 259. 

Goodyear, Henry M., 23, 533. 

Gorezynski, L. 339, 340. 

Gordon, William, 529. 

Gottheiner (cited by R. Balli), 486, 

Graham, Evarts A., 101. 

Graham, Roscoe R., 91, 

Graham test for gall- bladder function (cholecystog- 
raphy), 85, 182, 263, 271, 366. 

Granger, Amédée, 23, 160, 

Granger position, 6. 

Grant, Francis C. 

Grauer, S., 528. 

Gravinghoff, W., 81, 

Grebe, Arnold, 4 

Grebe, L., 90, 150, 319, 

Greenbaum, S. S., 122, 126. 

Greenleaf, W, S., 418, 

Gregorson, A, W., 270, 


» 142, 148. 


541 


Grenz rays, &, 86. 

Grenz rays, Dosimetry of, in R-units with standard 
instrument of Kuestner, G. H. Kloevekorn (ab- 
stract), 270. 

Grier, George W., 140, 448. 

Griffith, H. D., 333, 340. 

Groedel, Franz M., 81, 175, 365. 

Groover, Thomas A., 160, 408. 

Grossmann, G., 277, 282 

Gudzent, F., 381. 

Gurwitsch, 260. 

Gutierrez, Robert, 455. 

v. Guttenberg, H., 260. 

Guy, J., 

ee cases, benign, Roentgen therapy in fibro- 
myomata and other: clinical report of 12 years’ 
experience, M. E. Hanks, 403. 

Gynecologic disease, benign, Roentgen ray as remedy 
in: summary of 11 years’ observation, M. E. 
Hanks (abstract), 90. 

Gynecology, Roentgen diagnosis in: iodized oil and 
pneumoperitoneum combined, Irving F. Stein and 
Robert A. Arens, 1. 


Haas, Ludwig, 529. 

Habbe, J. E., 8, 87, 105, 126, 
267-274, 366, 454, 456, 460, 

Habermann, R., ’g 

Hackenbroch, M., 

Haenisch, F., 81. 

Hall (cited by R. Balli), 488. 

Hall, E. W., 87. 

Hamburger, L. P., 505. 

Hamilton (cited by W. L. Estes), 243. 

Hance, Robert F., 259. 

Hanks, Mary E., 90. 

Hanks, Mary E., Roentgen therapy in fibromyomata 
and other benign gynecologic cases: clinical re- 
port of 12 years’ experience, 403-409. 

Hanovia Chemical and Manufacturing Company, 169. 

Hanson, F. B., 

Hardy, Arthur res 78, 79. 

Harris, M. L., 356, 357. 

Harris, Robin, 531. 

Hartley, J. N. J., 418. 

Hartmann (cited by R. Balli), 488. 

Hartmann, ae Sik 

Hase, H., 

Haslinger, _ 205. 

Haudek, Martin, 256, 258. 

Hausmann, Walter, 250. 

Hausmann, W., 179. 

Hausser, K. W., 38, 89, 178. 

Hayes, Richard, 165. 

Hazen, Henry H., 270. 

Heacock, Charles H., 418. 

Healy, William P., 435. 

Heart, effect of iodized oils upon, 499-504. 

Heart in childhood, X-ray study of, 38. 

Heart, roentgen-ray shadow of, Percussion of heart 
borders and, C. M. Kurtz and P. D. White 
(abstract), 177. 

Heidehain (cited by A. Soiland, W. E. 
and O. N. Meland), 230. 

Heiner, M., 457. 

Heitz, Jean, 61. 

Hemolysis, radium, On knowledge of, 
(abstract), 264. 
Henderson, Melvin S., 
viewpoint, 214. 
Henderson, W. F., 372. 

Hepburn, Thomas N., 205. 

Herbst, Robert H., 205. 

Herpel, F. K., 22. 

Herpes zoster, 29, 31. 

Herrick, John F., Treatment records, 62. 


1 
194, 198. 


Costolow, 


I. Yamasaki 


Fractures from operative 





542 


Herrnheiser, G., 387. 

Hertzler, A. E., 370, 375. 

Herz (cited by O. C. Railsback and W. Dock), 61. 

Hess (cited by H. Holthusen), 39. 

Hess, L. R., 450, 451. 

Hess, P., 314-316. 

Hickey, P. M., 23, 87, 149, 164, 165, 213, 264, 309- 
316, 321, 323, 324, 449. 

Hickey, P. M., Pohle, Ernst A., Lindsay, G. A., and 
Barnes, John M., Skin toleration doses in roent- 
gen units and their relation to quality of radia- 
tion (original paper), 309, 321. See other ref- 
erences under names of joint authors. 

Hines, L. M., &4. 

Hip condition, uncommon. 
pelvic protrusion of. 

Hirsch (cited by R. Balli), 486. 

Hirsch, I. Seth, 26, 83, 232, 233, 505. 

Hirsch, I. Seth, Generalized osteitis fibrosa (original 
paper), 505. See other references. 

Hirsch, sphincter of, 484-488, 492, 494, 495. 

Hodges, Fred Jenner, Diagnostic department of gen- 
eral hospital, 412. 

Hodges, Paul, 313. 

Hodgkin's disease, 157-159. 

Hodgkin’s disease, dextrocid injections in, 270. 

Hoffman, C. A., 365. 

Hoffman, E., 533. 

Hoffman, G., 365. 

Hoffner, Karl, 92. 

Hoing, Margaret, Case management in radiotherapy, 
249. 

Holfelder, H., 81, 82, 85, 299. 

Holland, C. Thurstan, 74. 

Holmes, G. W., 418, 421, 422. 

Holthusen, H., 35-44, 275, 276, 282, 290, 310, 314-316, 
319, 471. 

Holthusen, H., Biological aspects of roentgen ther- 
apy (original paper), 35. See other references. 

Holz, A., &1. 

Holzknecht, Guido, 230, 232, 257, 381. 

Holzman, J. L., 421, 422. 

Hoon, Merle R., and Garvin, John D., Relationship 
of gastric ulcer to gastric carcinoma: case in 
point, 358. 

Horlick’s Malted Milk Corporation, 170. 

Hospital, general, Diagnostic department of, Fred 
Jenner Hodges, 412. 

Hospitals— 
3arnes, St. Louis, 101. 

Blue Ridge Sanatorium, Va., 84. 

Charity, New Orleans, 160. 

Cincinnati General, 414. 

Howard A. Kelly, Baltimore, 429. 

Massachusetts General, 1. 

Memorial, New York, 45, 321. 

Milwaukee County, 472. 

Montreal General, 455. 

Northern, Highgate, England, 74. 

Radiumhemmet, Stockholm, Sweden, 76-78. 

St. Luke’s Bethlehem, Pa., 247. 

St. Mary’s, Madison, Wisc., 412. 

State Institute for Study of Malignant Disease, 
3uffalo, 127. 

University, Leipzig, 86. 

Hryntschak, Theodor, 256. 

Hubeny, M. J., 23, 67, facing 70 (portrait), 420. 

Hudson, J. C., 289, 316. 

Hueper, William, 428. 

Hughes. C. W., 332, 340. 

Hunt, F. L., 522. 

Huntington (cited by R. Balli), 484. 

Hurst, Arthur F., 367. 

Hurst (cited by W. T. Bronson), 225. 

Hussey (cited by M. C. Reinhard and K. L. Tucker), 
153. 


See Acetabulum, Intra- 


2 RADIOLOGY 


Huxford, W. S., 330, 340. 

Hyman, A., 205. 

Hyperkeratosis of esophagus, F. N. G. Starr (ab. 
stract), 90. 

Hyperthyroidism, use of lipiodol in cases, 3, 4. 

Hypophysis and ovaries, clinical and experimental 
studies of low dosage irradiation of, in men- 
= disorders, F. A. Ford and D. G. Drips, 


Hyslop, George H., 177. 


Icterus, hemolytic, Anemic hemolytic splenomegaly— 
group of symptoms similar to, A. Adler (ab- 
stract), 86. 

Iglauer, Samuel, 116, 125. 

Ileus, Roentgenological aid in diagnosis of, J. T 
Case (abstract), 268. 

Indiana Roentgen Society, 449. 

Indiana University School of Medicine, 195. 

Infections, pelvic, Role of radiation therapy in, A, 
— W. E. Costolow, and O. N. Meland, 
230. 

Infections, pulmonary, Roentgen-ray diagnosis of, 
with Friedlander bacillus, K. Kornblum (ab- 
stract), 180. 

Inflammation, Experimental investigations regarding 
influence of roentgen rays on course of, in com- 
parison with other physical methods, R. Moto- 
jima (abstract), 178. 

Inflammatory diseases, pelvic, Roentgen therapy of, 
H. Kamniker and St. Simon (abstract), 531. 

Ingber, E., 88. 

Injury to offspring following irradiation of ovaries, 
New observations regarding question of, W. 
Schmitt (abstract), 459. 

Inlow, H. H., 449. 

International Congress, Paris, 524. 

— so Congress, Stockholm, 365, 519, 524, 


“International r-unit,” 317, 319, 322. 

Interpretation of seminal vesiculogram, James C. 
Sargent, 472. 

Intestine, Cancer of: clinical study, R: Warren (ab- 
stract), 270. 

Intestine, small, Multiple superficial ulcers of, K. 
Kanagarayer (abstract), 268. 

Intracranial pressure. See Ventricular system, ra- 
diography of. 

Iodin medication in Basedow’s disease, 381. 

Iodipin, 114. 

Iodized oil and pneumoperitoneum combined: Roent- 
gen diagnosis in gynecology, I. E. Stein and 
R. A. Arens, 341. 

Jodized oils, Effect of, on serous membranes, L. A. 
Crandall and E. L. Walsh, 499. 

lodized oil in roentgenology, Lewis J. Friedman, 114. 

Ionization chamber, Biological, F. C. Wood, 461. 

Irradiation, Effect of, on suprarenal gland, A. U. 
Desjardins (abstract), 454. 

Irradiation, low dosage, Clinical and experimental 
studies of, of ovaries and hypophysis in men- 
— disorders, F. A. Ford and D. G. Drips, 
393. 

Irradiation of ovaries, New observations regarding 
question of injury to offspring following, W. 
Schmitt (abstract), 459. 

Israll, Sidney, 263. 


Jackson, Chevalier, 2, 4. 
Jacobi, Hans, 534. 

Jacobs, Josef, 270. 
Jacquelin, A., 535. 

Jaeger, R., 89, 313, 316, 319. 
Jarcho, J., 499, 504. 
Jaroschka, K., 458. 

Jarre, Hans A., 5, 86, 87. 
Jefferson, G., 505. 





INDEX TO VOLUME XII 


a Edward L., Diverticula of small bowel, 


ennings, H. S., 259. 

feming Edward Gi 174, 

Jones, ait Root 214, 223. 
es, 9. 

i W. Edmund, 498. 

Jordan, 58. 

Jorstad, Louis H., 

udd, E. Starr, 206, 7, 380. 

Jung, P., 343, 344. 

Jingling, O., 81. 

pen Martin, 258. 

Just, E. E., 259. 


Kacura, T., = 

Kadig, K., 

ee i Hellmut, 256; 531. 

Kanagarayer, K., 68. 

Kaplan, I. I., 395, 402, 440, 443. 
Katzenstein, "194, 198. 

Kaupp (cited by A. Mutscheller), 388, 391. 
Kaye, G. W. C., 524-526. 

Keene, F. E., 422. 

Keith (cited by R. 7 _ 
Kelley-Koett Mfg. - 

Kellogg (cited by J. A a. 263. 

Kelly (cited by W. A. N. Dorland), 419. 

Kelly, Howard A., + 435. 

Kennedy (cited by . F. Stein and R. A. Arens), 


Hl. 

Kessler, E., 267. 

Kestner (cited by A. Loewy), 176. 

Keyser, L. D., 206. 

Kidney lesions, Roentgen findings in some obscure, 

B. Bowman and L. S. Goin, 188 

Kidneys, neoplasms of, 179. 

Kidney pelves and ureters, Anomalies of, R. P. 
Potter and W. G. Sexton, 199, 210. 

Kidney, Unusual foreign object in, Edward S. 
Blaine, 207. 

Kienbock, R., 9. 

Kienbock photographic method, 461. 

Kilgore, —_ R., 456. 

King, J. Jr:, 61. 

Kingery, Lishe B., 205, 319. 

Kirkbride, T. S., 514. 

Kirklin, B. R., Roentgenologic consideration of 
duodenitis, 377 

Kirkpatrick (cited by A. Mutscheller), 393. 

Kirwin (cited by J. C. Sargent), 483. 

Kittrum (cited by L. G. Cole), 50. 

Klaften (cited by A. Soiland, W. E. Costolow, 
O. N. Meland), 230. 

Klestadt, W., 365, 515. 

Kloevekorn, G. H., 270. 

Knight, R. W., 91. 

Knox, Leila C., 212, 406, 408. 

Knox, Robert, 74, 75. 

Koch, M., 505. 

Koehler, Alban, 525-527. 

Koernicke, M., 81. 

Kohlmann, G., 81. 

Kollath (cited by H. Holthusen), 38. 

Konjetzny, G. E., 377, 378, 380, 381. 

Konrad, Josef, 256. 

Koopman, Le 3. S02. 

Kornblum, Kari, 74, 165, 180. 

Korte (cited by R. Balli), 488. 

Kowarschik, J., 365. 

Kramer, Franz, 365, 

Krause, P., 81, 527. 

Krehl, Ludolf, 228. 

Kroetz (cited by H. Holthusen), 41. 

Kruchen, C., 81. 

Kruger, W. C, , 450, 451. 

Krumpel, O., 179. 


and 


543 

Kuestner (Kister), and his instrument, 150, 270, 
276, 312-316, 319, 534. 

Kuestner, standard instrument of, Dosimetry of 
Grenz rays in R-units with, G. H. Kloevekorn 
(abstract), 270. 

Kurtz, Chester M., 177. 


LaBier, C. R., 449. 

Lacassagne, ra 443. 

Lagrot, F., 193, 194, 197, 198. 

Lahm, W. ” 364. 

Laibe, Joseph E. .F.. 165, 

Laimar (cited by R. Balli), 492. 

Lamps for “artificial sunlight,” 328 et seq. 

Lamp, mercury vapor. See Oshima, Zembei. 

— Walter, 125. 

Lane, A., 488. 

Lane, Sir Arbuthnot, 214, 218, 221, 223. 

Langenskiold, | Be 505. 

Lape, C. P., 420, 422. 

Larimore, J. W., 105, 328. 

Laurens, Henry, 259, 328. 

Laurens, Henry, and Mayerson, H. S., Measurement 
and specification of radiant energy, 328. See 
other reference. 

Lawrence, W. S., 267, 429-434, 443-445, 447, 448. 

Lawrence, W. a Carcinoma of cervix (editorial), 
447, 448. See other references. 

Lawrence, W. S., Standardization of X-ray and ra- 
dium treatment of carcinoma of cervix (orig- 
inal paper), 429. See other references. 

Lazarew, N. W.,, 

Leases, exclusive, resolution pertaining to, 518. 

Leclerc, R., 194, 198 


Leddy, Eugene T., 308. 
LeFevre, W. 
136. 
Legg’s disease in late stage, S. 

269 


I., Polyradiotherapy in dermatology, 
D. David (abstract), 


Leggett, B. J., 260. 
LeMesurier, A. B., 271. 
Lenard, 294. 
Lenart, Ernst, 91. 
Lenartowski, H., 23. 
Lenk, Robert, 258. 
Lenz, Maurice, 177, 
Leonard, R., 486. 
Leri, A., 194, 198. 
Leriche (cited by I. S. Hirsch), 507. 
Lespinasse, V. C., 207. 

Leucutia, T., 528. 

Leukemia, 157, 158. 

Leukemia, chronic, Regarding 
Epstein (abstract), 455. 
Leukemia, priapismus in, * en therapy of, Paul 

Krause geo gg 527 

LeWald, L. T., 212, 357, 376, 448. 

Lewin, P., 370, 375. 

Liebmann, E., 81. 

Liechti, Adolf, 534. 

Light, quartz, Treatment of psoriasis with intra- 
venous trypaflavine injections and, M. Oppen- 
heim (abstract), 367. 

Light radiations, red and quartz, Biological impor- 
tance of, F. Ludwig and J. von Ries (abstract), 
302. 

Light research, new, Esophylaxis of skin from view- 
point of, A. Memmesheimer (abstract), 533 
Light therapy of yeeneeee crurum puellaris, 

A. Perutz (abstract), § 

Lind (cited by M. C. Os chard and K. L. Tucker), 

151 


428, 429, 443. 


treatment of, R. 


Lindenmuth, E. O., 49. 
Lindsay, G. A., joint author 
E. A. Pohle, and John M. 


Liniger, Hans, 175. 
Lipiodol, 1, 26, &2, 83, 114-126, 148, 149, 499- 504. 


with P. M. Hickey, 
Barnes, 309-316. 





544 


Lipiodol (Lafay), experiments with, 499-504. 

Lipiodol in its relation to chest diagnosis, B. H. 
Nichols, 1 

Lipiodol in paranasal sinuses, Diagnostic uses of, R. 
H. Fraser, 6. 

Lipoiodin (“Ciba”), experiments with, 499-504. 

Lipschitz, Werner, : 

Lister, Lord, 214, 221. 

Little, C. C., 259. 

Liver, roentgen study of, 531. 

Livesay, H. R., 499, 504 

Lochry, R. L., 449. 

Lockwood, Ira H., 366. 

Lodge, S. D., 206. 

Loebel, R., 369, 374, 375. 

Loewy, A., 176, 177. 

Lombard (cited by R. Pemberton), 236. 

Looser, E., 81. 

Lorenz, E., 289, 312, 316, 323. 

Losee, J. R., 204. 

Lossen, H., 81, 175, 498. 

Lotsch, F., 505. 

Loucks, R. E., 449. 

Lowsley (cited by J. C. Sargent), 481, 483. 

Lowsley, Oswald S., 205. 

Lovas, A., 421, 422. 

Luckiesh, M., 336, 340. 

Ludwig, Fritz, 392. 

Luger, Alfred, 256, 257. 

Lung abscess, 2, 3, 535. 

Lungs and bronchi, Musculature of, C. C. Macklin 
(abstract), 458. 

Lung, azygos lobe of, A. J. Bendick and H. Wessler 
(abstract), 182. 

Lungs, lipiodol in study of. See Chest diagnosis, 
Lipiodol in its relation to, B. H. Nichols, 1. 
Lung, Massive (atelectatic) collapse of: with re- 
port of case showing associated spontaneous 

pneumothorax, L. R. Sante (abstract), 527. 

[Lungs] pulmonary abscesses, Large, caused by pyo- 
genic micro-organisms, F. Bezancgon and A. Jac- 
quelin (abstract), 535. 

Lung, Rheumatic, A. E. Naish (abstract), 267. 

Lung, right, Frequency of tuberculous involvement 
of, as determined by physical examination and 
X-ray findings, L. M. Hines (abstract), 84. 

Luschka (cited by R. Balli), 491. 

Lymphomatosis, aleukemic, systemic, Radiation ef- 
fects on (report of four cases), B. F. Schreiner, 


127. 
Lynch, Frank W., 435. 


Macbeth lamp, 332. 

McCarrison, Robert, 228. 

MacCarty, William C., 49-51, 358, 361, 377, 378, 380, 
381 


McClelland, D. C., 449. 

McCrae, John, 418. 

MacCready, P. B., 23. 

Macfarlan, Douglas, 23. 

MacFarlan position, 6. 

MacGowan, Granville, 205. 

McGuffin, W. H., 88, 449. 

MacKee, George M., 136-138, 274, 460 

McKelvie, B., 21, 23. 

Macklin, Charles C., 458. 

Maclaire, A. S., 122, 125, 198. 

McNicholas, H. J., 336, 340. 

McQuay, R. W., 532. 

McVicar, C. S., 361. 

Magner, W., 85. 

Maier, R. J., 66, 67. 

Malignancies, inoperable, X-ray treatment of, 30. 

Malignancies, uterine, Management of, at Radium 
Institute of University of Paris, G. T. Pack 
(abstract), 272. 


RADIOLOGY 


Malignant disease, deep-seated, Further observations 
on saturation method of roentgen therapy as 
applied to, G. E. Pfahler (abstract), 533, 

Malignant disease, Experience with glucose therapy 
combined with roentgen rays in (after E. G 
Mayer), H. Fullsack (abstract), 532. ; 

Malignant Disease, State Institute for Study of 
Buffalo, 127. ; 

Malignancy of gastric ulcer, Lewis Gregory Cole 48, 

Malignancy, radium treatment of, 45-47, 93 et eq,: 
429 et seq. y 

Mallory (cited by L. G. Cole), 51. 

Mandelbaum, J. M., 118, 125. 

Maner, George D., 205. 

Mann, Ludwig, 365. 

Mann, L., 81. 

Mansfield, R. J., 168. 

Marquis, W. J., 115, 125. 

Martin, Charles L., 274, 450. 

Martin, Hayes E., 448. 

Martin, James M., 139, 450. 

Martin metal bands for fractures, 218. 

Martin, Walton, 212. 

Martius, R., 81. 

Marum (cited by A. Soiland, W. E. Costolow and 
O. N. Meland), 230. 

Massachusetts Institute of Technology, 78, 80. 

— (for arthritis), 235; (following fracture), 
47. 

Mastitis, chronic, 29, 31. 

Mastitis, Chronic cystic—its relation to cancer of 
breast, A. R. Kilgore (abstract), 456. 

Mastoid disease, Roentgenogram in, H. K. Taylor 
(abstract), 126. 

Mathewson, W. E., 340. 

Mattioli (cited by R. Balli), 488. 

Mavor, J. W., 259. 

Mayer, Ernst Georg, 258, 532. 

Mayer, G. A., 421, 422. 

Mayerson, H. S., joint author with Laurens, Henry, 
328. 

Mayfield, A. L., 419-422. 

Mayo, Charles W., 48-50, 205. 

Mayo Clinic, 48, 49, 51, 165, 216, 218, 360, 377, 380, 
420-422, 427, 433. 

Mayo, W. J., 51, 75. 

Mayo (cited by G. Schwarz), 381. 

Measurement of X-ray dosage, number of articles 
written upon, 461. 

Meckel, A., 58, 61. 

Mediastinitis, acute, 383. 

Medical Protective Company, 171. 

Meland, Orville N., with Albert Soiland and William 
E. Costolow, Comparative notes on radon im- 
plants (original paper), 45. See other reference. 

Meland, Orville N., with Albert Soiland and William 
FE. Costolow, R6éle of radiation therapy in pelvic 
infections (original paper), 230. See other ref- 
erence. 

Meloy, C. R., 205. 

Melville, Stanley, 524. 

Membranes, serous, Effect of iodized oils on, L. A. 
Crandall and E. L. Walsh, 499. 

Memmesheimer, Alois, 533. 

Menees, T. O., 66. 

Menstrual disorders, Clinical and experimental 
studies of low dosage irradiation of ovaries 
and hypophysis in, F. A. Ford and D. G. Drips, 
393. 

Mertz, H. O., 193, 199, 205, 210-213. 

Mertz, H. O., and Smith, Lester A., Spina bifida 
occulta: its relation to dilatations of upper 
urinary tract and urinary infections in child- 
hood (original paper), 193, 210-213, See other 
referenc es, 





INDEX TO VOLUME XII 


ic diseases, certain types of, Radium treat- 

— of, in connection with special diet, M. 
Heiner , les 457. 

Meyer, J., 

+ i a Ti 416 

Meyer, W. H., 277, 8, "89 309, 310, 315, 316, 319. 

Middlewest Instrument ‘Company, 172. 

yon Mikulicz, J., 

Miller, T. Grier, 528, 

Miller, William, 207, 208. 

Milliken, 168. 

Mills, Edward S., 264. 

Mills, H. P., 165. 

Minder, Julius, 205. 

Mitchell (cited by R. Pemberton), 237. 

Moizard (cited by I. S. Hirsch), 514, 515. 

Moniz (cited by J. Forestier), 148. 

Monod, O., 443. 

Montanari (cited by '’ Balli), 485, 486. 

Moody, Robert O., 53 

Moore, Alexander, B., 169, 359, 361. 

Moore, C. N., 151, 294. 

Moore, J. B., "346, 347, 354. 

Moore, R. G. 449. 

Morison, John W., 525. 

Morrissey, E. J., 122, 126. 

Morse (cited by M. C. Reinhard and K. L. Tucker), 
153. 

Morson, A. ee 264. 

Mosher, H. 

Motojima, R. 178, 

Moutier (Rossi), accessory sphincter of, and Mou- 
tier, sphincter of, 484, 487, 489, 492-495. 

Mowbray, F. B., 180. 

Moynihan, Sir Berkeley, 49, 50. 

Mucharinskis, M. A., 195, 198. 

Mueller (cited by H. P. Doub), 369, 375. 

Muller, H. J., 259. 

Murdoch (cited by W. 
L. J. Koopman), 392. 

Murphy, os 234. 

Murphy, J. ade 14. 

Mutscheller, A., 282-291, 314, 324, 326, 388-392 (orig- 
inal soi 

Mutscheller, A., Method of graphically evaluating 
photographic spectra (original paper), 388. See 
other references. 

Mutscheller, A., Quality average of continuous X-ray 
spectrum (original paper), 283. See other ref- 
erences. 

Myers, B. E., 505. 


Walch, D. den Hoed, and 


Nachlas, I. W., 505. 
Nagel, G. W., 380. 
Naish, A. E., 267. 
Nasledow, D., 88. 
Nather, 42. 

National Aniline and Chemical Company, 172. 
National Fire Protection Association, 523. 
National Research Council, 259. 

Neal, F. C., 450. 

Necker, F., 195, 198. 

Negative X- -ray findings (editorial), A. W. 


252-254 

Nemenoft (cited by M. E. Hanks), 408. 

Nessa, N. J, Roentgenologic diagnosis of anenceph- 
alus (case report), 66. 

Neuralgi la, sciatic, 33. 

Neuralgia, trigeminal, id 31. 

Neuswanger, C. H., 119, 125. 

New England Roentge n Ray Society, 75. 

Newcomet, W. S., 406, 408 

ewell, R. R., 470, 

Nichols, B. H,, 1, 24, 25 


refe rence, 


Crane, 


199, 205, 210. See other 


545 


Nichols, B. H., Lipiodol in its relation to chest di- 
agnosis (original paper), 1. See other refer- 
ences. 

Nomenclature, Subcommittee on, 
of, 160. 

Norris, C.-C; AZ - 435, 443. 

Norsworthy, O. Me 448, 449, 

Nove-Josserand, 194, 198. 

Oakman, C. S., 

2 Dt ty aiinis 89. 

Obstipation, Regarding favorable effect of roentgen 
rays on, E. Lenart (abstract), 91. 

Ochsner’s ‘ ‘Surgical Diagnosis” quoted, 49. 

Ocular involvement in sinus diseases, E. S. Thomson 
(abstract), 268. 

Offspring, injury to, by irradiation, Carcinoma of 
cervix during pregnancy, with consideration of 
question of, R. Zimmermann (abstract), 181. 

Ollerenshaw, Robert, 416. 

Ollier’s disease: report of case, T. H. Thomason 
(abstract), 88. 

Omarthritis, Clinic and roentgenotherapy of, S. 
Grauer (abstract), 528. 

Oppenheim, M., 367. 

Oppenheimer, Rudolf, 532. 

Optical Society of America, 78. 

Orbaan, C., 421, 422. 

Orndoff, B. H., 229, 499. 

Orton, 180. 

Osgood, R. B., 414, 416. 

Osgood-Schlatter’s disease, Robert B. Taft, 414. 

Oshima, Zembei, 266. 

Osteitis fibrosa, Generalized, I. 

Osteo-arthritis, 29. 

Osteochondritis dissecans, G. E. Richards (abstract), 
271. 

Osteoma of frontal sinus: 
Harris (abstract), 531. 

Osteomyelitis, chronic, Regarding X-ray therapy of 
acute recurrence of, Max Sgalitzer (abstract), 
263. 

Osteomyelitis of orbital plate, Brain abs in 
frontal lobe resulting from acute frontal si- 
nusitis and, F. M. Brandt (abstract), 43H. 

Otto (cited by H. P. Doub), 369, 375. 

Ovaries and hypophysis, Clinical and experimental 
studies of low dosage irradiation of, in _men- 
strual disorders, F. A. Ford and D. G. Drips. 
393. 

Ovaries, irradiation of, New observations regarding 
question of injury to offspring following, W. 
Schmitt (abstract), 459. 

Ovary, papillary cystadenoma of, Value of radiation 
therapy in post-operative treatment of, W. A. N. 
Dorland, 419. 


Pack, George T., 272, 366, 436, 

Packard, Charles, 259, 467, 470. 

Packard, F. A., 514. 

Page (cited by L. G. Cole), 50. 

Paget, Sir James, 505-508, 514, 515. 

Paget’s disease. See Osteitis fibrosa, 

Pain, relief of, 27 et seq. 

Pain, Treatment of, in carcinoma of cervix uteri, 
with special reference to stricture of ureter, 
C. L. Martin (abstract), 274. 

Palugyay, J., 258, 387. 

Pan-American Medical Association, 75. 

Pancoast, Henry K., 74, 160, 165, 386, 422, 455 

Papin (cited by R. P. Potter and W. G. Sexton), 200. 

Paresthesias of tongue 

Parham metal bands for 

Parker, G. H., 259. 

Parkes, A. S., 400, 402. 

Parry (cited by I. S. Hirsch), 505. 

Patterson Screen Company, 172. 


recommendations 


. Hirsch, 505. 


report of 2 cases, Robin 


Generalized. 


fractures, 218. 





546 


Pauli, W. E., 269. 

Payr, E., 81, 422. 

Payr, sphincter of, 484, 488, 494. 

Payr and Strauss, sphincter of, 487. 

Pazzi (cited by R. Balli), 488. 

Peck (cited by L. G. Cole), 48. 

Peirce, E. G., 236. 

Pelton, H. A., 451. 

Pelvic infections, Réle of radiation therapy in, A. 
Soiland, W. E. Costolow, and O. N. Meland, 230. 


Pelvic inflammatory diseases, Roentgen therapy in, 
H. Kamniker and St. Simon (abstract), 531. 


Pelvic lesions, Complications following application 
of radium to, L. J. Stacy (abstract), 272. 

Pelvis, Fractures of, W. H. Gilmore, 345. 

Pemberton, Ralph, Nature of arthritis, with consid- 
eration of rationale underlying some forms of 
physiotherapy useful in this disease, 235. 

Pemphigus neonatorum, Note on ultra-violet radia- 
tion in treatment of, A. W. Gregorson (ab- 
stract), 270. 

Pendergrass, E. P., 

Penfield, W., 148. 

Penkava, Jos., 367. 

Pennington, W. E., 449. 

Pericardium, effect of iodized oils on, 499-504. 

Peritonitis, tuberculous, 30, 31, 136. 

Peritz, Georg, 193, 197. 

Perkins, E. L., 67. 

Perthings, 50. 

Perutz, Alfred, 534. 

Peterson, C. A., 122, 125, 198. 


Petrous ridge dchovtention 4 in roentgen-ray diagnosis 
and localization of brain tumors, Significance of, 
Henry K. Pancoast (abstract), 455. 


Petsing, Harold, 166. 

Pfahler, George E., 23, 1 
448, 5 

Pfender, C. A., 27, 32. 

Pfund, A. H., 330, 336, 340. 

Phemister, D. B., 374, 375. 

Phillips, H. B., 421, 422. 

io J. R. Dillon and B. A. Cody (abstract), 


422, 528. 


40, 308, 319, 321, 326, 408, 


Photometer of Wintz and Rump, Dosimetry of 
“borderline rays” with, O. Glasser and |. E. 
Beasley (abstract), 86. 

Physiotherapy following fracture, 247, 248. 

Physiotherapy useful in arthritis, 235. 

Picker X-ray een, 172. 

Pierce, H. J., 

Pieri (cited by E z Balli), 488. 

Pierquin, J., , 

Pilcher, Lewis S., 205. 

Pinch, A. E. Hayward, 421, 422. 

Pineas, H., 499, 504. 

Pinkus (cited by B. F. Schreiner), 

Pirie, A. Howard, 89. 

Platinum as filter, 93 et seq., 439. 

Pleurisy in children, 385. 

Pneumonia in children, 384. 

Pneumoperitoneum, iodized oil and, 
Roentgen diagnosis in gynecology, I. 
and R. A. Arens, 341. 

Pneumothorax, spontaneous, Massive (atelectatic) 
collapse of lung: report of case showing asso- 
ciated, L. R. Sante (abstract), 527. 

Pohl (cited by H. Holthusen), 39. 


combined ; 
F. Stein 


RADIOLOGY 


Pohle, Ernst A., 85, 86, 88-92, 150, 176, 178, 179, 181, 
182, 263- 271, 274, 277- 279, 282, 309-316 (original 
paper), 324, 326, 327, 330, "340, 365-368, 381, 
387, 392, 455- 459, 528, 529, 531-535. 

Polak, John A., 435. 

Polak, John O., 407, 408. 

Policard (cited by I. S. Hirsch), 507. 

Politzer, Georg, 42, 258. 

Polkey, Hugh J., 205. 

Polyposis, Gastric: report of 2 cases, with review 
of literature, A. A. Strauss, J. Meyer, and A. 
Bloom (abstract), 267. 

Polyradiotherapy in dermatology, W. I. LeFevre, 136, 

Pomeranz, M. M., 370, 375, 418. 

Pommer (cited by Bee Hirsch), 508. 

Poole (cited by L. G. Cole), 54. 

Pordes, Fritz, 230, 257, 381. 

Porphyrin, 368. 

Portmann, U. V., 2&2, 316, 317, 321, 327. 

Portmann, U. V., and Glasser, Otto, Reliability of 
r-unit for measurement of roentgen and radium 
radiation (original paper), 317. See other ref- 
erences. 

Positions for examination of sinuses, 6. 

Pottenger, F. M., 181. 

Potter, R. P., 199, 210. 

Potter, R. P., and Sexton, W. G., Anomalies of 
ureters and kidney pelves (original paper), 199, 
See other reference. 

Powell, Ralph E., 455. 

Powers, Robert A., 267. 

Pregnancy, Carcinoma of cervix during, with con- 
sideration of question of injury to offspring by 
irradiation, R. Zimmermann (abstract), 181. 

Presser, Karl, 258. 

Priapismus in leukemia, Roentgen therapy of, 
Krause (abstract), 527. 

Priesel, Richard, 257. 

Primrose, A. C., 429. 

Prince, M., 505. 

Proetz, A. W., 10, 15, 22-24. 

Proetz, position, 10, 11 

Prostate, hypertrophy of, Experience with X-ray 
therapy of, R. Oppenheimer (abstract), 532. 

Protection, X-ray and radium, 519. 

Proteins, irradiated, Physicochemical investigations 
of (III. Contribution concerning determination 
of light coagulation velocity of number of pro- 
teins), M. Spiegel-Adolf (abstract), 264. 

Pruritus, senile, On new treatment method of, J. 
Borak (abstract), 273. 

Prym, P., 81 

“Pseudoleukemia,” 127. 

Psoriasis, Treatment of, with 
flavine injections and quartz light, M. 
heim (abstract), 367. 

Putnam, Tracy J., 114, 124. 

Putti metal bands for fractures, 218. 

Pybus, F. C., 193, 197. 

Pyelography: errors in technic and interpretation, 
M. B. Wesson (abstract), 532. 

Pyloric pathology, acute, Failure of cholecystographic 
filling in presence of, E. H. Skinner, I. H. Lock- 
wood, and E. R. Dweese (abstract), 366. 


Pyrheliometry, 339. 


Paul 


intravenous trypa- 
Oppen- 


Quain (cited by R. Balli), 484. 
Quartz plates in ultra-violet region, 


Biologic inves- 
tigations on influence of dust and dirt on trans- 
parency of, Z. Oshima (abstract) 266. 





INDEX TO VOLUME XII 


ick, Douglas, +5, 93, 327. 
Oaialey, D. T., 105, +48, 449, 
Quimby, Edith H., 45, 94, 321, 323, 327, 48. 
Quinn, Cc. E., 49. 


R-unit, absolute, Comparison of, with French R-unit, 
H. Walch, D. den Hoed, and L. J. Koopman 
(abstract), 392. 

R-unit and Sabouraud unit, Relation between, L. 
Grebe and W. Bickenbach (abstract), 90. 

r-unit, Reliability of, for measurement of roentgen 
and radium radiation, Otto Glasser and U. V. 
Portmann, 317. 

R-units, to measure, by Drosophila egg method, 461 
et Seq. 

Radiant energy, Measurement and specification of, 
Henry Laurens and H. S. Mayerson, 328. 
Radiation effect, Skin erythema dose as biological 
unit of, K. W. Hausser and E. Schlechter (ab- 

stract), 89. 

Radiation effects on systemic aleukemic_lympho- 
matosis: report of four cases, B. F. Schreiner, 
127. 

Radiation therapy in pelvic infections, R6dle of, A. 
Soiland, W. E. Costolow, and O. N. Meland, 
230. 

Radiation therapy in post-operative treatment of 
papillary cystadenoma of ovary, Value of, W. 
A. N. Dorland, 419. 

Radiation therapy of pelvic inflammatory diseases, 
H. Kamniker and St. Simon (abstract), 531. 
Radiation therapy of warts, S. Briinauer (abstract), 

208. 

Radiation therapy, Physical factors in, and their 
clinical application, J. L. Weatherwax and B. P. 
Widmann, 297. 

Radio-biologic investigations on eggs of Ascaris, A. 
Zuppinger (abstract), 454. 

Radiographscope Company, 173. 

Radiologists, Report analyzing results of question- 
naire sent out to, under direction of Sex Com- 
mittee of National Research Council, P. M. 
Hickey and E. W. Hall (abstract), 87. 

Radiology, Place of, in undergraduate medical cur- 
riculum (editorial), C. C. Bass, 69. 

Radiology, Section on, American Medical Associa- 
tion, 519. 

Radiology, terms used in, 160. 

Radiometry, 330. 

Radiotherapy, Case management in, Margaret Hoing, 
249. 


Radiotherapy of genital tuberculosis in women, Re- 
garding, G. A. Wagner (abstract), 456. 

Radium and X-ray protection, 519, 

Radium and roentgen radiation, Reliability of r-unit 
for measurement of, Otto Glasser and U. V. 
Portmann, 317. 

Radium and roentgen-ray treatment of 
warts, H. H. Hazen (abstract), 270. 
Radium and X-ray treatment of carcinoma of cervix, 

Standardization of, W. S. Lawrence, 429. 

Radium, application of, to pelvic lesions, Complica- 
tions following, L. J. Stacy (abstract), 272. 

Radium, applications of heavily filtered, External 
distance (editorial), Curtis F, Burnam, 157. 

Radium applicator, use of : Regaud’s technic in cer- 
vical cancer, H. Swanberg, 435. 


plantar 


547 


Radium, fibroids treated by, 180. 

Radium hemolysis, On knowledge of, I. Yamasaki 
(abstract), 204. 

Radium in dermatology, 136. 

Radium Institute, London, 421: 

Radium Institute of University of Paris, 424, 429, 
430, 435. 

Radium Institute of University of Paris, Manage- 
ment of uterine malignancies at, G. T. Pack 
(abstract), 272. 

Radium “seed” therapy, 45. 

Radium sensitivity of actinomyces, E. 
stract), 88. 

—_—- shipments, Unprotected, E. G. C. Williams, 


Ingber (ab- 


Radium, terms applicable to, 162. 

Radium therapy in cancer (abstract), 368. 

Radium therapy of Basedow’s disease, F. Gudzent 
(abstract), 381. 

Radium treatment of certain types of metabolic dis- 
eases in connection with special diet, M. Heiner 
(abstract), 457. 

Radium treatment of tonsils and other lymphoid 
tissue in throat, F. H. Williams (abstract), 457. 

Radium treatment of vesical carcinoma, A. C. Mor- 
son (abstract), 264. 

Radium, to measure, with Drosophila egg method, 
464, 469. 

Radiumhemmet, Stockholm, 76-78. 

Radon implants, Comparative notes on, Albert Soi- 
land, W. E. Costolow, and O. N. Meland, 45. 
a seeds, gold-filtered, Use of, James J. Duffy, 

93. 


Radon, Study of resistance to tumor re-implantation 
in rats cured of cancer by, K. Sugiura and S. R. 
Benedict (abstract), 178. 

Railsback, O. C., 58. 

Rajewsky, B., 274. 

Ranson, John R., 48. 

Kappleye, W. C., 73. 

Rathbun, N. P., 206. 

Ray, Henry M., 300. 

Rays, borderline. See under Grenz rays. 

von Recklinghausen, F., 505-509. 

von Recklinghausen’s disease. See Osteitis fibrosa, 
Generalized. 

Records, Treatment, John F. Herrick, 62. 

Regaud, C., 42, 140, 272, 321, 426, 435, 436, 438, 440- 
Ho. 


Regaud’s technic in cervical cancer: use of new 
radium applicator, H. Swanberg, 435. 

Reid, G. E., 450, 451. 

Reinberg, S. A., 116, 125. 

Reinhard, M. C., 151. 

Reisman (cited by P. R. Casellas), 385. 

Reiss (cited by R. Balli), 494. 

Reither (cited by H. Holthusen), 39. 

Rejsek, Joseph, 200. 

Respiratory disease to sinus infections, Relation of, 
k. W. Knight (abstract), 91. 

Reverchon, L., 21, 23. 

Reyfus (cited by W. T. Bronson), 225. 

Rheumatic lung, A. E. Naish (abstract), 267. 

Ribs, Erosion of, due to stenosis of isthmus (coarc- 
tation) of aorta, O. C. Railsback and William 
Dock, 58. 

Richard, G., 443. 





4 





Richard, Jules, 339. 

Richards, G. E., 27, 32, 27 

Richards, Airs. G. E., 451 

Richardson, Dalton, 32, 34. 

Rickets. See Osteitis fibrosa, Generalized. 

von Ries, Julius, 392. 

Robbins, W. J., 259. 

Robineau, 122, 126. 

Robinson, G. Allen, 449. 

Robinson, M. R., 402. 

C., 193, 194, 197. 

Roentgen and radium 
for measurement 
Portmann, 317. 


2 
5 


1, 450, 451. 


Roederer, 
radiation, Reliability of r-unit 
of, Otto and U. V. 


Glasser 


Roentgen diagnosis in gynecology: iodized oil and 
pneumoperitoneum combined, Irving F. Stein 
and Robert A. Arens, 341. 

Roentgen hyposensitivity of skin, Contribution to 


knowledge of, L. Haas (abstract), 529. 
Roentgen irradiation, Further investigations regard- 
ing changes of functional stage of blood vessels 
following, N. W. Lazarew (abstract), 528. 
Roentgen rays and electric conductivity, F. 
and V. Oberguggenberger (abstract), 89. 
Roentgen-ray and radium treatment 
warts, H. H. Hazen (abstract), 270. 
Roentgen ray as remedy in 
disease: summary of 11 
E. Hanks (abstract), 90. 


Sauter 
oi plantar 


benign gynecologic 
years’ observation, M. 


Roentgen rays, Bactericidal effect of, and its de- 
pendence upon external factors, W. E. Pauli 


and E. 


. 1 
moentgen-ray dose, 


Sulger (abstract), 269. 
German unit of, H 
k. Jaeger (abstract), 89 


Behnken and 


Roentgen-ray dose in carcinoma oi uterus, expressed 
in roentgen units, following ionization measure- 
ments in vagina, G. K. F. Schultze (abstract), 
85. 





Roentgen rays, dose unit for, Regarding question of, 
Herman Behnken (abstract), 150 
Roentgen rays, effect of, 


on obstipation, Regarding 
favorable, 


E. Lenart (abstract), 91. 

Roentgen rays, effect of, Studies of biological, H. 
Cramer (abstract), 90 

Roentgen rays, Energy measurements on, W. Rump 
(abstract), 87. 

Roentgen-ray examination of nasal accessory sinuses, 
Upright position and vertical radiographic unit 
for, S. Israel (abstract), 263. 

Roentgen rays, increase of 
regarding by 
(abstract), 270 


effect of, Experiences 
dextrocid injections, J. Jacobs 


Roentgen rays, Influence of 


, on carbohydrate metab- 
olism of 


carcinoma of cervix, K. Jaroschka 
(abstract), 45% 


Roentgen rays, influence of, on inflammation, 17% 


Koentgen rays, influence of, on vitamin-free food 
stuff, F. Kost and W. Dieterich (abstract), 182 
Roentgen rays, quality of, Comparative measure- 
ments of, John J. Burby and M. W. Barry, 275. 
Roentgen rays (2A.), Supersoft, dermatology, 
J. Eller (abstract), 84. 


i 


Koentgen-ray treatment of tuberculosis, genital, in 
male, J. Palugyay (abstract), 387 


Koentgen-ray treatment of tuberculosis of eye, G, 


Herrnheiser (abstract), 387. 





RADIOLOGY 





Roentgen rays, Which type of pointe 
should be treated by? , 
271. 

Roentgen ray. 


d condylom, 
R. O. Stein (abstract) 
; 

See also X-ray. 

Roentgen spectrum, continuous, Influence of ler. 
trical form of discharge upon energy distrity. 
tion within, D. Nasledow and T. Kacura (g 
stract), 88. 

Roentgen therapy as applied to deep-seated malig. 
nant disease, Further observations on saturatigy 
method in, G. E. Pfahler (abstract), 533, 

Roentgen therapy, Biological aspects of, H. Hg. 
thusen, 35. 


= 


Roentgen therapy in fibromyomata and other benign 
gynecologic cases: clinical report of 12 yeary 

experience, M. E. Hanks, 403. 

Roentgen-ray therapy in primary malignant tumors 
and benign giant-cell tumor of bone, Value of, 
W. A. Evans and T. Leucutia (abstract), 528 

Roentgen therapy of Basedow’s disease, G. Hol 
knecht (abstract), 381. 

Roentgen therapy of Basedow’s disease, G. Schwan 


(abstract), 381. 

Roentgen therapy of gliomas of brain, Percival 
Bailey, M. C. Sosman, and A. Van Dessel (ab- 
stract), 266. 

Roentgen therapy of priapismus in leukemia, Pay! 

rause (abstract), 527. 

Roentgen units, Calibration of Sabouraud-Noire 
dosimeter in, and its usefulness in_ practical 
dosimetry, H. Th. Schreus (abstract), 366. 

Roentgen units, Skin toleration doses in, and their 
relation to quality of radiation, P. M. Hickey, 
E. A. Pohle, G. A. Lindsay, and John M. Barnes, 
309. 


Roentgen, Wilhelm, 294, 414. 


Roentgenogram in mastoid disease, H. 


K. Taylor 
(abstract), 126. 
Roentgenograms of 
ot study of, R. 
(abstract), 531. 


abdominal viscera, Some results 
O. Moody and R. G. Van Nuys 


Roentgenological aid in diagnosis of 
Case (abstract), 268. 

Roentgenologic consideration of 
Kirklin, 377. 

Roentgenologic diagnosis of anencephalus (case re 
port), N. J. Nessa, 66. 

Koentgenologic manifestations in 87 cases of gastric 
syphilis, A. B. Moore and R. Aurelius (ab- 
stract), 209, 


Roentgenologic study of child's chest, P. k. Casellas, 
382, 


ileus, J. T. 


duodenitis, B. BR 


Koentgenology, Foundations in 


Sutherland, 517. 

Koentgenology, lodized oil in, Lewis J. Friedman, 
114, 

Roentgenology of colon: value in clinical medicine, 
J. W. Larimore (abstract), 105. 

Koentgenoscopes, vertical, and tube stands, Source 
of danger in use of, John FI. Carty, 490. 

Roffo, A. H., 364, 305, 

Koger, H., 229. 

Rolnick, H. C., 124, 125, 472, 483. 

Rolph, H., 272, 450, 451. 

Kominger, E., 265. 

Kose (cited by K. Balli), 434. 

Kosenberger, C, J., technician, 14. 


(editorial), C. G 





Condylom, 
(abstrag ), 


> Of eer. 
’ distriby. 
cura (ah. 


ed Malig. 
Saturation 
533, 


H. Hol. 


€r benign 
12 years’ 


t tumors 
Value of, 
ct), 528, 

Schwarz 


Percival 
sel (ab. 


ia, Pay 

1d-N oire 

practical 

66, 

id their 

Hickey, 
Jarnes, 


Taylor 


results 
n Nuys 


c re 


gastric 
5 (ab- 


isellas, 


dman, 
licine, 


OUrce 


INDEX TO VOLUME XII 


Rosenloecher a" K te 205. 

Rosewarne, V). UV 

Résler, Hugo, 28. 

Rosner, Josef, a 

Ross, W. L., ’ 

Rossi (cited by R Balli), 484, 487, 488, 492 

Rossman, 200. 

Rost, F., 182. 

egg J., 443. 

Rubin, I. ¢ oy 

tubin test, 

eon (cited by H. Holthusen), 37. 

Ruggles, H. E., 418. 

Rump, W,, 86-88. : hae . : 

Rump and Wintz, Dosimetry of “borderline rays 
with photometer of, O. Glasser and I. E. Beasley 
(abstract), 86. 

Russ (cited by H. Holthusen and F. C. Wood), 4. 

Ryle, John A., 225, 228. 

Rutherford (cited by R. Balli), 484, 490, 491. 


Sabouraud pastilles, 461. 

Sabouraud unit and R-unit, Relation between, L. 
Grebe and W. ,ickenbach (abstract), 90. 

Sabouraud-Noire dosimeter, Calibration of, in roent- 
gen units and its usefulness in practical dosime- 
try, H. Th. og ag (abstract), 366. 

Saidman (cited by W. I. LeFevre), 136, 364. 

St. Simon, 531. 

Sampson (cited by W. I. LeFevre), 138. 

Sante, L. R., 24, Zit. v2 201, +8, 527. 

Sarcoma of prostate gland, R. E. Powell (abstract), 
455. 

Sarcoma of tongue, Radiation treatment of, A. Si- 
mons (abstract), 

Sargent, James C., Interpretation of seminal vesicu- 
logram, 472. 

Saturation method, 297 et seqg.; 319-321, 326, 533. 

Saturation method in roentgen therapy as applied to 
deep-seated malignant disease, Further observa- 
tions on, G. E. Pfahier (abstract), 533. 

Saupe, E., 309, 374, 375. 

Sauter, Fritz, 9. 

Schaef, H. | 

Schaefer, S. W., 89. 

Schaffer, H., 365. 

Schall, L., 311, 316. 

Scharnagel, Isabel, 366. 

Schilf, E., 365. 

Schinz, H. R., 42, 81. 

Schirmer, A., 343, 344. 

Schlagenhaufer (cited by H. P. Doub), 369, 375 

Schlatter, C., 414, 416. 

Schlatter’s disease. See Osgood-Schlatter’s disease. 

Schlechter, E., 89. 

Schmidhuber, K., 81. 

Schmidt, FE. A., 122, 125. 

Schmidt, M. B., 505. 

Schmitt, Walther, 459, 

Schmitz, Henry, 33, 34, 154, 165, 272, 319, 3604, 409, 
423, 427, 428, 435, 443, 448, +449. 

Schmitz, Herbert E., 165, 

Schneider, Herman, 259. 

Schneider, P., 125, 

Schoenhof, Clara, 400, 402. 

Scholl, A. J., 206. 

Schreiner, Bernard F., Radiation effects on systemic 
aleukemic lymphomatosis : report of four cases, 
27. 

Schreus, H., 81, 

Schreus, H. Th., 366. 

Schiller, Artur, 258, 

Schultze, Giinter K. F,, 85. 

Schwartz (cited by W. A. N. Dorland), 419. 


Schwartz, Virgil J., 457. 

Schwarz, G., 381. 

Scott, G D., 449. 

Scudder, C. L., 216, 223. 

Seemann and his spectrograph, 277 

seitz, V. 5. 319 

Selenium cell, 461. 

Seminal vesiculogram, Interpretation of, James C. 
Sargent, 472. 

Septum, bony nasal, and crista galli, Rare or hitherto 
unrecorded cavity with fluid in, V. J. Schwartz 
(abstract), 457. 

Sex Committee of National Research Council, Re- 
port analyzing results of questionnaire sent out 
to radiologists, under direction of, P. M. Hickey 
and E. W. Hall (abstract), 87. 

Sexton, W. G., 199, 206, 210. 

Sgalitzer, Max, 257, 263. 

Shannon, E. H., 450. 

Sharpe, W., 122, 125, 198. 

Sheard, C., 339, 340. 

Sheehan, J. Eastman, 17. 

Sheldon, F. . ~~ 457, 533. 

Sherman, W. 216, 218, 223. 

Sherwood ical by "e A. N. Dorland), 419. 

Shoudy (cited by W. L. Estes), 247. 

Sicard, J. A., 1, 23, a 114, 124, 149, 194, 198, 499, 
504. 

Sigmond, H. W., 9. 

Silbert, S., 147, 148. 

Simon, Herman, 408. 

Simons, Albert, 179. 

Singer, Charles, 175. 

Singleton, A. C., 450, 451. 

Sinus diseases, Ocular invelvement in, 
son (abstract), 268. 

Sinus, frontal, Osteoma of: report of two cases, 
Robin Harris (abstract), 531. 

Sinus infection in children, 385, 386. 


Thom- 


Sinus infections to respiratory disease, Relation of, 
R. W. Knight (abstract), 91. 

Sinuses, nasal ¢ Upright position and ver- 
tical radiographic unit tor roentgen-ray exam- 
ination of, S. Israel (abstract), 263. 

Sinuses, paranasal, Diagnostic uses of lipiodol in, 
R. H. Fraser, 6. 

Sinuses, paranasal, Fluoroscopic examination of: 
some clinical notes, R. A. Powers (abstract), 
207. 

Sinusitis, acute frontal, and osteomyelitis of or- 
bital plate, Brain abs in frontal lobe re- 
sulting from, F. H. Brandt (abstract), +34. 

Sittenfield, M. J., 443, 48. 

Skin cancer, X-ray treatment of, Results in, W. S. 
Lawrence (abstract), 2067. 

Skin diseases, radiation of, 400. 

Skin diseases, ultra-violet light in, Dosage of, F. 
Thedering (abstract), 92. 

Skin diseases. See Dermatology. 

Skin, Esophylaxis of, from viewpoint of new light 
research, A. Memmesheimer (abstract), 533. 
Skin, roentgen hyposensitivity of, Comarenamion to 

knowledge of, L. Haas (abstract), 

Skin toleration doses in roentgen units a their 
relation to we of radiation, P. M. Hickey, 

A. Pohle, G. A. Lindsay, and J. M. Barnes, 
309. 

Skinner, Edward H., 300, +449, 525-527. 

Slotopolsky (cited by H. Holthusen), 2. 

Sluys, F., 267, 364. 

Smith, C. W., 108. 

Smith, E. B., 194, 198. 

Smith, Lester A., 193, 210-213, 233, 9. 





50 RADIOLOGY 


Smith, Lester A., and Mertz, H. O., Spina bifida oc- 
culta: its relation to dilatations of upper urinary 
tract and urinary infections in childhood (orig- 
inal paper), 193, 210-213. See other references. 

Smith, Morris K., 265. 

Smithers (cited by L. G. Cole), 49. 

Smithies, Frank, 361. 

Soiland, Albert, 45, 98, 99, 230, 448. 

Soiland, Albert, Costolow, William E., and Meland, 
Orville N., Comparative notes on radon implants 
(original paper), 45. See other references. 

Soiland, Albert, Costolow, William E., and Meland, 
Orville N., Rdle of radiation therapy in pelvic in- 
fections (original paper), 230. See other ref- 


Solomon, 150, 317, 364. 

Solomon R-unit, ais, 2 

Sommer, R. F., 278. 

Sonnenberg, W. 

Sosman, Merrill C., 75, 

, Robert E., 418. 

, Osgood-Schlatter’s disease in 
esi (cited by R. Balli), 489. 
Spangler, D., 66, 67. 

Spaulding (cited by W. A. N. Dorland), 419. 

oan photographic, Method of graphically evalu- 
ating, A. Mutscheller, 388. 

Spectrography, 335. 

Spectroradiometery, 333. 

Sperti, George, 259. 

Sphincters of colon, R. Balli, 484 

Spiegler, Gottfried, 258. 

Spielberg. William, 115, 125. 

Spina bifida occulta: its relation to dilatations of 
upper urinary tract and urinary infections in 
childhood, H. O. Mertz and L. A. Smith, 193, 
ont 213. 

Spinelli, M., 

Spleen, ig study of, 531, 332 

Splenomegaly, Anemic hemoly 
toms similar to hemolytic Maier 
stract), S60. 

Stacy, Leda J., 

Stadler, L. J., , 

Stahel (cited by H. 
Koopman), 392. 

Standard X-ray Company, 173 

Stanford University Medical School, 180 

Starling, Ernest H., 228. 

Starr, F. N. G., 90. 

Stayton, C. A. 449. 

Steel, David, 165. 

Steele, J. D., 514. 

Steer — 2 3. 

Stein, Irving F., 
be vert SA. Arer ns). 

& ©, Dy, 271. 
Ste ws Hemet W., 365. 
Stengel, 100 
Stenholm (cited by I. S. Hirsch), 510 
Stenstrom, Wilhelm, 323, 470, 471 
Stephens, Richmond, 418. 

Sterility in male, 460. 

Sterility, treatment for, 393 et seq 

Sterling, Helen N., 289, 316 

Stevens, J J hompson, 423-42, 444-446 

Stevens, J. Thompson, Management of carcinomata 
oi uterme cervix (original paper), 423. Se 
other reference 

Stevens, Koljlin H., 140, 448%, 449 

Stewart, Elizabeth, 450, 45] 

Stewart, M. J., 206, 307. 

Stierlin (cited by K. Lalli), 482 

Stilling, H., 515 


, 414. 


—group of symp- 
A. Adler (ab- 


Walch, D. den Hoed, and L. J. 


(original paper, with 


Stock, W., 81. 

Stockbarger, D. C., 332, 

Stoklasa, Julius, 367. 

Stdlzner, H., 499, 504. 

Stomach, cancer of, Diagnosis of, 
(abstract), 529. 

Stomach, Carcinoma of, R. R. Graham (abstract), 
91. 

Strandberg, O., 328, 340. 

Strassman, P., 421, 422. 

Strauss, A. A., 267. 

Strauss. See Payr and Strauss, 

Strebel, 294. 

Struthers (cited by I. 

Stumpf, R., 230, 232. 

Sucrose, crystalline and dissolv +." Effect of X-ra- 
diation, M. C. Reinhard and K. L. Tucker, 151, 

Sugiura, K., 94, 178. 

Sulger, E., 269. 

Sutherland, Charles G., Foundations in 
ology (editorial), 517, 518. 

Swan-Myers Company, 173. 

Swanberg, H., 165, 435-446. 

Swanberg, H., Regaud’s technic in cervical cancer: 
use of new radium applicator, 435. See other 
reference. 

Swiit, George W., 148. 

Syphilis, gastric, Roentgenologic manufestations in 
87 cases of, A. B. Moore and R. Aurelius (ab- 
stract), 269. 


340. 


William Gordon 


sphincter of. 


S. Hirsch), 507. 


roentgen- 


Taft, Robert B., Modifications of electroscopic 
charging device (original paper), 65. See other 
reference. 

Tait, Robert B., 
inal paper), 414. 

Talbot, Ernest, 452. 

Taussig, F. J., 410. 

Taylor, Henry K., 126. 

Taylor, ae 333, 340. 

Taylor, Lauriston S., 289-291, 294-296, 324, 325, 524. 

Taylor, Lauriston S., Cathode ray dosimetry (orig- 
inal paper), 294.’ See other references. 

[Teaching] Place of radiology * _ undergraduate 
medical curriculum (editorial), C. Bass, 69. 

Technicians, American Association - Radiological, 
156. 


Osgood-Schlatter’s disease 
See other reference. 


(orig- 


Technicians, training, examination, and duties of, 
249 et seq. 
Telford, E. D., 505. 


Temin, M., 522. 
Temperature, 
3, 4. 


elevated, use of lipiodol in presence of, 


259. 

278. 

Thedering, Kranz, 92. 

Theodor, Ludwig, 230, 232. 

Thibierge, G., 515. 

Thomas, R. A., 451. 

Thomason, J. H., 88. 

Thompson (cited by M. C, 
Tucker), 153. 

Thomson, Edgar S., 268. 

Throat, lymphoid tissue in, 
tonsils and other, I. H. 
457. 

Thymus, examination of children for, 382, 3%5, 386. 

Thyroid disease. See Basedow's disease. 

Thyroid, substernal, 382. 

Thyrotoxicoses, Oligosymptomatic, and their 
treatment, F. Pordes (abstract), 381. 

Tic douloureux, 27. 

Tillaux (cited by R. 


Tennent, D. H.,, 
Thayer, W. D., 


and K, L. 


Reinhard 


Radium treatment of 
Williams (abstract), 


X-ray 


salli), 484, 494, 








ordon 


tract), 


X-ra- 
» 151, 


tgen- 


cer : 
other 


is in 
(ab- 


opic 
ther 


rig- 





isdall, F. F., 271. 

Lar (cited by R. Balli), 490. 

Tongue, paresthesias of, 29, 31. ; 

Tongue, sarcoma of, Radiation treatment of, A. 
Simons (abstract), 179. ; 

Tonsils, Radium treatment of, and other lymphoid 
tissue in throat, F. H. Williams (abstract), 457. 

Tovell, H. M., 450, 451. 

Treatment records, John F. Herrick, 62. 

Trostler, I. S., 82, 365, 409, 450, 452. ; 

Trypaflavine injections, intravenous, and quartz light, 

“Treatment of psoriasis with, M. Oppenheim (ab- 
stract), 307. 

Tube, gas, 137. ‘ ; 

Tube stands, vertical roentgenoscopes and, Source of 
danger in use of, John R. Carty, 496. 

Tuberculosis in children, 34. 

Tuberculosis, genital, in male, Roentgen-ray treat- 
ment of, J. Palugyay (abstract), 387. 

Tuberculosis, genital, in women, Regarding radio- 
therapy of, G. A. Wagner (abstract), 456. 

Tuberculosis of eye, Roentgen-ray treatment of, G. 
Herrnheiser (abstract), 387. 

Tuberculosis, pulmonary, Destruction and healing in, 
as shown in serial X-ray films, S. W. Schaefer 
(abstract), 89. 

Tuberculosis, pulmonary, lipiodol in, 3, 4. 

Tuberculosis, renal, Non-surgical, Robert Gutierrez 
(abstract), 455. 

Tuberculous infection of childhood, Regarding the 
first, E. Rominger (abstract), 265. 

Tuberculous involvement of right lung, Frequency 
of, as determined by physical examination and 
X-ray findings, L. M. Hines (abstract), 84. 

Tucker, G., 2, 5. 

Tucker, K. L., 151. 

Tumors, bladder, Physical agents in treatment of, 
E. Beer (abstract), 84. 

Tumor, Giant-cell, of neck of femur (operation, 
with probable cure), W. G. Turner (abstract), 
209. 

Tumors in children’s chests, 382. 

Tumors, malignant, Value of roentgen-ray therapy 
in primary, and benign giant-cell tumor of bone, 
W. A. Evans and T. Leucutia (abstract), 528. 

Tumors, renal, Differential diagnosis of, D. F. 
Braasch (abstract), 179. 

Tumors, X-ray treatment for pain-relief from, 32. 

Tumors. See Roentgenology, Foundations in. 

Tumors, bone. See Osteitis fibrosa, Generalized. 

Turnbull, Arthur, 525. 

Turner, W. G., 269. 

Tuttle, H. A., 156. 

Tuve, M. A., 452. 

Tyndall, E, P. T., 340. 


Ulcer, duodenal, Advance of diagnosis in relation to, 

R. W. McQuay (abstract), 532. 

Uleer, gastric and duodenal, Statistical study of 
clinical and laboratory findings in, with special 
reference to roentgenologic data, T. G. Miller, 
E. P. Pendergrass, and K. S. Andrews (ab- 
stract), 528. 

Ulcer, gastric, Malignancy of, Lewis Gregory Cole, 


Uleer, gastric, Relationship of, to gastric carcinoma, 

M. R. Hoon and J. D, Garvin, 358. 

Ulcers, Jejunal and gastro-jejunal, A. F. Hurst and 
M. J. Stewart (abstract), 367. 

Ulcer, jejunal, Post-operative, N. M. Allen (ab- 

_ Stract), 367, 

Ulcer, Peptic, of esophagus, J, Friedenwald, M. 

_ Feldman, and W. Ff. Zinn (abstract), 458, 

Ulcer, Rodent, A, H. Pirie (abstract), 89, 


INDEX TO VOLUME XII 








551 






Ulcers, roentgen-ray, Cure of, by subaqueous heat 
douches, K. Hoffner (abstract), 92. 

Ulcers of small intestine, Multiple superficial, K. 
Kanagarayer (abstract), 268. 

Ullmann, H. J., 264, 270, 323, 411, 448, 454, 470, 471, 
Bok. 

Ulrich, K., 81. 

Ultra-violet light in skin diseases, Dosage of, F. 
Tedering (abstract), 92. 

Ultra-violet light. See Radiant energy, Measure- 
ment and specification of, Henry Laurens and 
H. S. Mayerson. 

Ultra-violet radiation in treatment of pephigus neo- 
natorum, A. W. Gregorson (abstract), 270. 
Ultra-violet rays, Physiological action of, A. Loewy 

(abstract), 176. 

Ultra-violet rays, Practical measuring instrument 
for dosage of, B. Rajewsky (abstract), 274. 
Ultra-violet region, quartz plates in, Biologic investi- 

gations on influence of dust and dirt on trans- 
parency of, Z. Oshima (abstract), 266. 
Ultra-violet region, transparency of window glass 
and quartz in, On influence of dust and dirt on, 
W. Hausmann and O. Krumpel (abstract), 179. 
Ultra-violet transmitting glass, C. Dorno (abstract), 


Ultravit glass, 177. 

University of Pennsylvania, Gynecological Depart- 
ment, 234. 

Upson, W. O., 14, 26, 68. 

Uranium, Biology of, J. Stoklasa, J. Penkava, e¢ al 
(abstract), 367. 

Ureters and kidney pelves, Anomalies of, R. P. 
Potter and W. G. Sexton, 199, 210. 

Ureter, stricture of, Treatment of pain in carcinoma 
of cervix uteri, with special reference to, C. L. 
Martin (abstract), 274. 

Ureteral stricture, Roentgenologic diagnosis of, W. 
F. Braasch, 183, 210. 

[Uterine] Cervical cancer, Regaud’s technic in: use 
of new radium applicator, H. Swanberg, 435. 
[Uterine] Cervix, Carcinoma of (editorial), W. S. 

Lawrence, +7. 

[Uterine] Cervix, carcinoma of, On influence of 
roentgen rays on carbohydrate metabolism of, 
K. Jaroschka (abstract), 458. 

Uterine cervix, carcinomata of, Management of, J. T. 
Stevens, 423. 

[Uterine] Cervix, carcinoma of, Standardization of 
X-ray and radium treatment of, W. S. Lawrence, 
429, 

Uterine hemorrhage and its treatment, T. S. Cullen 
(abstract), +459. 

Uterine malignancies, Management of, at Radium 
Institute of University of Paris, G. T. Pack (ab- 
stract), 272. 


Uterus, carcinoma of. See under Carcinoma 


Vahle, 38, 178. 

Valentine (cited by H. P. Doub), 309, 375. 

Van Buskirk, E. M., 9 

Van der Hoeve, J. 115, 125 

Van Dessel, Arthur, 206 

Van Neck, M,, 418. 

Van Nuys, Roscoe G., 531 

Vaquez, H., 61, 

Varolius, Sphincter of, 484, 485, 490-492, 494, 495, 

Ventricular system, radiography of, 142. 

Ventriculograms, Intracranial studies 
Bethea, 142. 

Verbrugge, }., 200 

Verne, }., U4, 125 

Vesiculogram, seminal, lnterpretation of, James C 

Sargent, +72 


} 


by, W. R 








552 


Victor X-ray Corporation, 173. 

Victoreen Instrument Company, 174. 

Vidrine, A., Charity Hospital, New Orleans, 160. 

Vienna Faculty of Medicine Courses, 254. 

Virchow, R., 505, 507. : 

Viscera, abdominal, Some results of study of roent- 
genograms of, R. O. Moody and R. G. Van 
Nuys (abstract), 531. 

Vita glass, 177. Pa 

Vogel (cited by I. S. Hirsch), 515. 

Vogt, 168. 

Vogt, M. E., 421, 422. 


Wagner, G. A., 400, 402, 450. 

Waite & Bartlett Mfg. Co., 174. 

Walch, H., 392. 

Waldron, Carl W., 23. 

Walker, J. B., 247. 

Walkey, A. E., 450. 

Wallhouser, Andrew, 360. 

Walsh, E. L., joint author with Crandall, L. A., 499. 

Walshe, W. H., 58, 60, 61. 

Walthard (cited by W. A. N. Dorland), 421, 422. 

Walther, Henry W. E., 206. . 

Wappler Electric Company, 174. 

War, fracture treatment in, 215, 221, 247. 

Waring (cited by W. W. Wasson), 385. 

Warren, Richard, 270. 

Warts, plantar, Roentgen-ray and radium treatment 
of, H. H. Hazen (abstract), 270. 

Warts, Radiation therapy of, S. Briinauer (abstract), 
268, 


Wasson, W. W., 165, 385. 

Waters, C. A., 23, 524. 

Waters position, 6. 

Watkins, W. Warner, 84, 88, 89, 100, 165, 177, 179, 
180, 182, 263, 268, 269, 273. 

Watson, W. T., 516. 


Weatherwax, J. L., 74, 165, 297-308, 319-321, 323, 324, 
326 


Weatherwax, J. L., and Widmann, B. P., Physical 
factors in radiation therapy and their clinical 
application (original paper), 397. Sce other ref- 
erences under both names. 

Weber, T. P., 61. 

Weil, A., 504. 

Weil, Moriz 9, 21, 23. 

Weinstein, Alexander, 259. 

Weiser, M., 81. 

Weiskotten, H. G., 69. 

Weiss, Julius, 257. 

Wellbrock, W. L. A., 377, 378, 380. 

Wertheim operation, 154. 

Wessler, H., 182. 

Wesson, Miley B., 532. 

West, 193 (cited by H. O. Metz and L. A. Smith), 
197. 

Wetterer, J., 364. 

Wheeler, Theodora, 193, 197. 

Whitaker, Lester R., 168. 

White, Franklin W., 361. 

White, Paul D., 177. 

Whiting, P. H., 259. 

Whitney, W. R., 80. 

Whyte, Bruce, 123, 126. 

Widmann, Bernard P., 74, 165, 297-308 (original pa- 
per, with J. L. Weatherwax), 319, 320, 326. 

Wiel (cited by W. A. N. Dorland), 419. 

v. Wieser, Wolfgang F., 261. 

Wilks (cited by I. S. Hirsch), 505. 

Willetts (cited by N. J. Nessa) 66. 

Williams, Alden, 165. 

Williams, E. G. C., 450. 

Williams, Francis H., 457. 


RADIOLOGY 


Wilmoth (cited by H. O. Mertz and L. A. Smith), 7 
194, 198. "> 

Wilson (cited by L. G. Cole), 49. 

Windaus (cited by H. Holthusen), 39. : 

Wintz and Rump, Dosimetry of “borderline rays” 3 
with photometer of, O. Glasser and I. E. Beasley 7 
(abstract), 86. [ 

Withers, Sanford, 99, 448, 449. 

Wolf, Harry, 168. 

Wolfsohn (cited by H. P. Doub), 369, 375. 

Wolfsohn, J. M., 122, 126. 

Wollenberg (cited by R. Pemberton), 236. 

Wollstein, M., 204. 

Woltman, H. W., 193, 197. 4 

Wood, E. H., 498. i 

Wood, Francis Carter, 43, 44, 323, 421, 422, 448, 461- 
471 (original paper). K 

Wood, Francis Carter, Biological Ionization Cham- 7 
ber (original paper), 461. See other references, % 

Woodruff, L. L., 259. 4 

Worms, G., 21, 23. 

Wrede (cited by H. P. Doub), 369, 375. 

Wright, Burnett W., 192. 

Wucherpfennig, V., 309, 316. 

Wunderlich, 127. 

Wurzburg, University of, statistics from gynecolog- 
ical clinic of, 459. 


X-radiation on crystalline and dissolved sucrose, 
Effect of, M. C. Reinhard and K. L. Tucker, 
I5i. 

X-ray, Analgesic properties of, L. G. Carter, 27. 

X-ray and radium protection, 519. 

X-ray and radium treatment of carcinoma of cervix, 
Standardization of, W. S. Lawrence, 429. 
X-ray energy, to measure by Drosophila egg meth- 

od, 461 et seq. 

X-ray films, serial, Destruction and healing in pul- 
monary tuberculosis as shown in, S. W. Schaefer 
(abstract), 89. 

X-ray findings, Negative (editorial), A. W. Crane, 
252-254. 

X-ray Measurements, Committee on Standardization 
of, 275. 

X-rays, mechanism of analgesic property of, 27 
et seq. 

X-rays of very long wave length (up to 8 A.), On 
production, use in radiology, and dosage of, 
M. A. Dauvillier (abstract), 460. 

[X-ray] Potential, filter, half value layer, homo- 
geneity, and depth doses in deep therapy, H. 
Jacobi and A. Liechti (abstract), 534. 

X-ray spectrum, continuous, Quality average of, A. 
Mutscheller, 283. 

X-ray therapy of acute recurrence of chronic osteo- 
en, Regarding, Max Sgalitzer (abstract), 
63. 

X-ray therapy of hypertrophy of prostate, Experi- 
ence with, R. Oppenheimer (abstract), 532. 
X-ray treatment of oligosymptomatic thyrotoxicoses, 

F. Pordes (abstract), 381. 

X-ray treatment of skin cancer, Results in, W. S. 

Lawrence (abstract), 267. 


Yamasaki, Iwao, 264. 
Young, H. H., 200, 206, 524. 


Zdansky, Erich, 257. 

Zenker, 49. 

Zimmermann, Robert, 181. 

Zinn, Waitman F., 458. 

Zuppinger, A., 454. 

Zurich University, Gynecologic Institute of, 427, 428. 
Zweifel (Leipzig), 422. 

Zwicker (cited by H. P. Doub), 369, 375. 








